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At  the  outset  it  may  be  asked,  why  add  another  to  the  long  list 
of  treatises  on  the  Diseases  of  the  Heart  already  extant  ?  To 
this  question  I  would  answer,  firstly,  because  I  think  the  subject 
needs  revision  in  the  light  of  modem  pathology  ;  and  secondly, 
because  I  believe  that,  as  the  result  of  long  and  earnest  clinical 
study,  I  can  contribute  something  towards  placing  this  departs 
ment  of  medicine  upon  a  broader  and  firmer  basis  than  that 
which  it  has  hitherto  occupied. 

In  undertaking  a  task  of  such  magnitude,  I  was  sensible  of 
the  great  and  numerous  intrinsic  difficulties  which  it  involved, 
and  no  less  conscious  of  the  many  defects  inlierent  in  myself, 
by  which  these  difficulties  were  in  no  small  degree  enhanced. 
And  now  that  the  work,  sketched  in  outline  nine  years  ago,  hes 
before  me  with  all  its  imperfections,  I  am  the  less  satisfied  with 
my  performance,  because  of  the  ideal  standard  of  excellence  at 
which  I  then  aimed.  For  all  such,  I  would  solicit  the  con- 
siderate indulgence  of  my  professional  brethren ;  especially  of 
the  Dublin  School,  to  which  I  have  the  high  honour  to  belong. 

To  the  great  masters,  Corvisart,  Laennec,  Berlin,  Bouillaud, 
Hope,  Walshe,  Stokes,  and  Corrigan,  students  of  Cardiac  Disease 
owe  much.  An  acknowledgment  is  likewise  due  to  many  others, 
by  whose  labours  our  knowledge  of  this  subject  has  been  ad- 
^mced.  These  eminent  observers  have  not  only  laid  the  founda- 
tion of  accurate  knowledge  in  the  domain  of  cardiac  pathology, 
and  constructed  its  rudiments  out  of  the  crude  materials  strewed 
aioa&d  them  by  the  labours  of  their  predecessors,  but  have  de- 


veloped  into  maturity  the  infant  science  wMcli  they  created. 
Despite  the  speculative  physiology  of  the  period,  and  the  paucity 
of  instrumental  appliances  then  available  for  the  purposes  of 
physical  exploration,  in  less  than  a  quarter  of  a  century  from  the 
date  of  Laennec's  great  work  on  Mediate  Auscultation,  the  diagno- 
sis of  cardiac  disease  had  attained  to  the  proportions  of  a  science. 
The  present  advanced  state  of  knowledge  of  the  physiology  of 
the  heart,  due  to  the  receut  esperimental  researches  of  Chauveau 
and  Faivre,  E.  Weber,  Ludwig,  the  brothers  Cyon,  and,  espe- 
cially, those  of  Marey  and  his  followers,  has  prepai-ed  the  way 
for  a  more  precise  cardiac  pathology.  In  no  department  of 
medicine  is  a  full  and  exact  knowledge  of  the  normal  function 
of  the  organs  under  examination  of  greater  importance,  than  in 
that  which  embraces  the  study  of  Diseases  of  the  Heart  and 
Great  Vessels.  Without  such  knowledge,  a  rational  system  of 
diagnosis  and  treatment  is  impossible. 

If  an  example  were  demanded  of  the  direct  application  of 
physiology  to  the  study  of  disease,  no  more  forcible  illustra- 
tion of  such  could,  in  my  opinion,  be  adduced,  than  that  sup- 
plied by  the  heart  The  entire  cycle  of  cardiac  phenomena 
in  the  state  of  health  must  be  thoroughly  apprehended,  else  a 
correct  interpretation  of  the  derangements  exhibited  in  the 
various  forms  of  disease  to  which  the  heart  is  subject,  cannot  be 
attained  ;  and  this,  not  only  in  regard  to  the  rhytlim  and  dura- 
tion of  these  phenomena,  but  also  in  relation  to  their  causes 
and  associations,  whether  simple  or  multiple.  Up  to  a  very 
recent  period,  the  knowledge  available  in  this  department  of 
physiology  was  inadequate  for  the  purpose  of  accurate  clinical 
researcli ;  hence,  the  want  of  precision  in  regard  to  differential 
diagnosis  which  characterizes  the  works  of  many  writers  on 
Diseases  of  the  Heart,  The  great  mass  of  well  observed  facts, 
however,  which  they  have  collected ;  the  correct,  though  broad 
lines  of  distinction  they  have  drawn  between  the  different  genera 


of  Cardiac  Disease ;  the  extensive  knowledge  of  etiology  and 
prevention,  and  the  prescience  in  regard  to  results,  shadowed 
forth  in  their  writings,  have  contributed  to  the  advancement  of 
this  imjjortant  subject,  in  a  degree  scarcely  appreciable  by  those 
who  now  engage  in  the  same  line  of  study. 

It  is  no  disparagement,  therefore,  to  the  labours  of  these  dis- 
tinguished  men,  and  no  slight  upon  their  eminent  services  in 
the  cause  of  medical  science,  to  assert  that  their  works  req^uire 
revision  in  order  to  bring  them  up  to  the  standard  of  present 
knowledge.  The  recent  edition  (the  fourth)  of  Dr.  Wnlshe's  ad- 
mirable treatise,  issued  while  this  work  was  in  progress,  contains 
much  of  the  information  which  it  hod  been  uy  ambition  to 
supply.  I  venture  to  hope,  nevertheless,  that  in  so  extensive  a 
field,  my  labours  may  not  be  entirely  unproductive  of  useful 
results. 

This  volume  has  far  exceeded  the  limits  originally  designed. 
If  an  apology  be  needed,  I  can  only  plead,  that  a  curtailment  of 
its  proportions,  while  it  would  have  spared  me  much  labour, 
would  have  been  at  the  expense  of  an  inadequate  treatment  of 
the  subject. 

As  physician  to  a  great  hospital  for  the  last  thirteen  years, 
I  have  enjoyed  many  advantages  for  the  prosecution  of  my 
favourite  study.  The  liberal  and  enlightened  spirit  in  which 
the  Mater  Misericordiie  Hospital  has  been  founded  and  con- 
ducted by  the  excellent  Slaters  of  Mercy ;  the  admirable  econo- 
mic and  general  arrangements  of  the  Institution  ;  and  the 
unfettered  liberty  to  admit  patients  conceded  to  the  Medical 
Officers,  combine  to  insure  a  supply  of  cases  amply  illustra- 
tive of  any  disease,  to  which,  for  the  time,  special  attention 
may  be  directed. 

For  assistance  tendered  me  in  the  preparation  of  this  work,  I 
am  indebted  to  numerous  kind  friends.  To  the  several  gentle- 
men, now  dispersed  through  many  countries  or  settled  in  prac- 
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tice  in  their  own,  who  acted  as  my  clinical  clerks,  and  assisted 
me  in  observing  and  noting  the  cases  recorded  in  the  text,  and 
in  applying  the  crucial  test  of  diagnosis  in  the  post  mortem  room, 
this  book  may,  perhaps,  serve  as  a  not  unpleasing  memorial  of 
our  conjoint  labour  and  common  study.  To  my  hospital  col- 
leagues, for  the  privilege,  so  kindly  granted  me,  of  free  access  to 
the  patients  under  their  charge ;  and,  in  an  especial  manner,  to 
Dr.  Nixon,  for  the  many  admirable  sphygmograms  dispersed 
through  the  succeeding  pages  with  which  he  has  supplied  me, 
I  beg  to  express  my  deep  sense  of  obligation  For  the  great 
and  valuable  assistance  rendered  by  my  Mend  Dr.  George  F. 
DuflFey,  in  revising  the  sheets  (from  page  225),  and  pointing 
out  references,  and  especially  for  the  preparation  of  the  copious 
Index,  which  has  been  entirely  executed  by  him,  I  hereby 
tender  my  warm  and  sincere  thanks.  The  woodcuts  have  been 
executed  by  Mr.  George  A.  Hanlon. 


80,  Haroourt-Btreet,  Dublin. 
July,  1876. 
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CHAPTEE  I. 

ANATOMY  AND  PHYSIOLOGY  OF  THE  HEART. 

The  heart,  the  centre  of  the  circulatory  system,  occupies  the 
lower  part  of  the  mediastinum,  and  the  anterior  inferior  and 
internal  portion  of  the  left  side  of  the  thorax ;  it  is  enclosed  in 
a  twofold  membranous  sac,  the  pericardium,  and  interposed 
between  the  pleurae,  which,  in  close  juxta-position  by  their 
outer  surfaces  anteriorly  and  posteriorly,  forming  the  lateral 
boundaries  of  the  corresponding  portions  of  the  mediastinum,  are 
divaricated  in  the  intermediate  space  to  receive  the  heart  and 
pericardium. 

The  region  in  front  of  the  heart  is  named  the  precordium,  and 
that  portion  of  it  in  which  the  pericardium  is  not  covered  by  the 
edges  of  the  lungs,  the  superficial  precordial  region.  This  last- 
mentioned  space,  in  which  the  pericardium  comes  into  contact 
with  the  anterior  wall  of  the  chest,  is  quadrilateral  in  figure  as 
correctly  described  by  Sibson.*  It  measures  about  three  inches 
in  its  transverse,  and  two  inches  in  its  vertical  diameter;  bounded 
superiorly  by  a  horizontal  line  corresponding  to  the  upper  edge 
of  the  fifth  costal  cartilage,  and  extending  from  the  middle  line 
of  the  sternum  to  a  point  within  an  inch  and  a-haK  of  the  left 
nipple  line;  below,  by  a  line  on  a  level  with  the  upper  edge  of  the 
sixth  costal  cartilages ;  on  the  right  side,  by  the  mid  line  of  the 
sternum;  and  on  the  lefb,  by  a  curved  line,  convex  outwards,  com- 
mencing one  and  a-half  inch  inside  the  nipple  line  at  the  upper 
edge  of  the  fifth  costal  cartilage,  and  terminating  at  the  junction 
of  the  sixth  and  seventh  costal  cartilages  near  the  sternum,  two 
inches  internal  to  the  nipple  line.  These  boundary  lines  are 
constituted  on  three  sides  by  the  edges  of  the  lungs,  viz.,  on 
the  right  side  by  the  edge  of  the  right  lung,  and  superiorly  and 

*  Medical  Anatomy. 
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externally  by  that  of  the  left  lung.  The  inferior  boundary  is 
formed  by  the  diaphragm.  This  space  corresponds  to  the  area  of 
absolute  precordial  dullness,  but  varies  much  in  figure  and  dimen- 
sions in  diflTerent  individuals,  being  less  extensive  in  the  robust, 
and  occasionally  all  but  abolished  in  the  subjects  of  pulmonary 
emphysema.  The  dimensions  given  are  those  presented  at  the 
acme  of  inspiration ;  but  during  expiration  they  are  considerably 
extended,  owing  to  retrocession  of  the  edges  of  the  lungs. 

Qrendrin  *  says  the  position  of  the  edge  of  the  left  lung  may  be 
marked  out  by  a  line  drawn  from  the  junction  of  the  cartilage  of 
the  second  rib  with  the  sternum,  downwards  and  outwards  to  the 
extremity  of  the  last  rib ;  and  that  of  the  right  lung  by  a  line 
carried  from  the  upper  extremity  of  the  mesial  line  of  the  ster- 
num, downwards  and  outwards  to  the  anterior  extremity  of  the 
first  right  false  rib.  In  the  dead  body  they  do  not  advance  so 
far  as  in  the  living. 

The  space  known  as  the  deep  precordial  region,  or  that  within 
which  modified  cfurdiac  dulness  is  detectible  during  life,  corres- 
ponds in  figure  and  dimensions  to  the  anterior  surface  of  the 
heart  It  is  irregularly  triangular  in  outline,  the  vertex  above 
formed  by  the  transverse  portion  of  the  arch  of  the  aorta,  and 
extending  from  the  upper  edge  of  the  second  costal  cartilage  of 
the  left  side  at  its  junction  with  the  sternum,  to  the  lower  edge 
of  the  corresponding  portion  of  that  of  the  right  side.  The 
vertex  is  rounded,  and  about  two  and  a-half  inches  in  diameter. 
The  base  is  below,  and  corresponds  to  a  horizontal  Une  about 
four  inches  in  length,  connecting  the  lower  edges  of  the  sixth 
costal  cartilages  of  the  opposite  sides.  The  left  boundary,  slightly 
convex  outwards,  extends  between  the  upper  edge  of  tlie  second 
costal  cartilage  of  that  side,  half  an  inch  external  to  its  imion 
with  the  sternum,  and  the  upper  edge  of  the  sixth  of  the  same 
side,  one  inch  inside  the  nipple  Kne.  The  right  boundary  corres- 
ponds approximately  to  a  Hne  carried  fi*om  the  lower  extremity 
of  the  right  second  chondro-stemal  articulation,  vertically  down- 
wards to  the  upper  extremity  of  that  of  the  sixth.  This  region 
includes  within  its  boundaries  that  known  as  the  superficial  pre- 
cordial region,  and  yields,  to  the  extent  of  the  latter,  absolute  per- 
cussion dullness,  but  elsewhere  qualified  and  barely  perceptible 

*  LeQ(m»  tur  Ui  Maladia  da  Coeur  et  det  Orostei  ArUreif  torn,  i.,  1841-^42. 


THE  PERICAKDIUM.  3 

dullness,  which,  when  the  edges  of  the  lungs  axe  inflated,  is  con- 
verted into  absolute  resonance. 

The  pericardium  consists  of  a  fibrous  and  serous  layer,  the 
former,  external,  conical  in  figure,  the  base  resting  on  the  cen- 
tral leaflet  of  the  cordiform  tendon  of  the  diaphragm,  with  which 
in  the  adult  it  is  intimately  incorporated,  presents  nine  funnel- 
shaped  openings  for  the  passage  of  the  great  vessels  which  enter 
and  leave  the  heart,  viz.,  the  aorta,  the  two  primary4branches  of 
the  pulmonary  artery,  the  superior  and  the  inferior  vena  cava,  and 
the  four  pulmonary  veins.  In  the  fcetus  there  is  an  additional 
aperture  for  the  ductus  arteriosus,  but  after  the  closure  and  atro- 
phy of  this  vessel,  that  opening  becomes  likewise  obliterated. 
The  edges  of  these  several  openings  are  everted,  and  incorporated 
with  the  outer  coats  of  the  vessels,  with  the  single  exception  of 
the  ascending  vena  cava,  which  pierces  the  diaphragm  and  the 
fibrous  pericfurdium  sharply,  and  at  once  enters  the  right  auricle. 
This  outer  layer  of  the  pericardium  consists  of  fibrous  tissue, 
chiefly  of  the  white  or  inelastic  kind,  the  fasciculi  of  which 
mutually  intersect  at  all  conceivable  angles ;  there  is  likewise  a 
large  proportion  of  yellow  elastic  tissue,  consisting  of  curling'and 
branching  filaments,  varying  in  diameter  from  l-10,000th  to 
l-6,000th  part  of  an  inch,  and  unaffected  by  strong  acetic  acid 

The  serous  layer  of  the  pericardium,  after  lining^  the  fibious 
envelope,  is  reflected  thence  upon  the  great  vessels  atjthe  base, 
to  the  heart,  which  it  completely  invests,  constituting  the  epicar- 
dium;  it  forms  a  common  envelope  for  the  aorta  and  the  pulmo- 
nary artery,  about  two  inches  of  which  are  within  the  pericar- 
dium; the  portions  of  the  vessels  to  this  extent,  which  are  in 
mutual  contact,  being  alone  uncovered  by  serous  membrane. 
From  the  root  of  the  aorta  and  pulmonaryj[artery  the  serous  enve 
lope  is  reflected  upwards  over  the  anterior  and  superior  surfaces 
of  both  auricles,  to  the  bifurcation  of  the  pulmonary  artery, 
whence  it  is  reflected  forwards  upon  the  trunk  of  that  vessel,  and 
by  it  conducted  downwards  to  the  ventricles,  expanding  in  its 
course  into  the  common  envelope  for  the  aorta  and  pulmonary 
artery,  already  described.  To  the  right  it  is  reflected  over  the 
descending  cava,  covering  it  on  the  anterior  half  of  its  cir- 
cumference to  the  extent  of  one  inch  of  its  length ;  it  thence 

1* 
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passes  downwards  in  front  of  the  right  puhnonary  veins,  to  the 
ascending  vena  cava,  which,  to  the  extent  of  half  an  inch  of  its 
length,  it  invests  anteriorly  and  laterally.  Between  the  two 
cavse,  and  in  front  of  the  right  pulmonary  veins,  the  serous  mem- 
brane dips  into  an  oblong  fossa,  the  long  diameter  of  which  is 
vertical,  and  the  depth  of  which  is  increased  by  tension  of  the 
vensB  cavae.  From  the  roots  of  the  great  vessels  at  the  base  it 
descends  over  the  anterior  surface  of  the  heart,  to  the  inferior 
margin  and  apex,  whence  it  is  reflected  over  the  inferior  surface, 
and  upwards  over  the  posterior  surface,  investing  in  the  last- 
mentioned  portion  of  its  course  the  posterior  surface  of  the  left 
ventricle  and  auricle ;  and  from  the  upper  margin  of  the  latter, 
ascends  to  the  bifurcation  of  the  pulmonary  artery,  where,  on  a 
level  with  the  anterior  reflection  previously  described,  it  is  re 
fleeted  backwards  to  the  posterior  wall  of  the  pericardium,  and 
thus  descends  to  the  diaphragm.  On  the  right  and  left  side  it 
invests  the  posterior  surface  of  the  pulmonary  veins  at  their 
termination,  to  the  extent  of  one  inch  of  their  length,  being  also 
inflected  forwards  between  them  to  a  variable  extent  In  some 
subjects  this  inflection  does  not  exist.  The  lower  surface  of  the 
inferior  pulmonary  vein,  on  both  sides,  is  completely  invested 
by  serous  membrane,  whilst  the  superior  surface  is,  to  an  equal 
extent,  uncovered.  The  anterior  surfaces  of  these  vessels  are 
covered  only  to  the  extent  of  about  half  an  inch. 

It  follows,  therefore,  that  the  sac  of  the  pericardium  is  divided 
by  the  reflection  pf  its  serous  lining  into  two  great  pouches  or 
recesses,  viz. :  one,  by  much  the  larger,  in  front  of  the  heart,  and 
separated  at  its  circumference  from  the  other  by  a  double  sep- 
tum, formed  by  the  reflection,  dos  d  dos,  of  the  two  layers  of 
serous  membrane  already  described.  This  septum,  on  the  right 
and  left  sides,  includes  the  corresponding  pulmonary  veins,  whilst 
superiorly  its  constituent  laminae,  extended  somewhat  tensely 
between  the  superior  posterior  margin  of  the  auricles  inferiorly, 
and  the  bifurcation  and  both  lateral  branches  of  the  pulmonary 
artery  superiorly,  are  separated  only  by  some  dense  areolar 
tissue.  The  anterior  recess  is  traversed  superiorly  by  the  trunks 
of  the  aorta  and  pulmonary  artery,  which,  through  the  greater 
portion  of  their  course  within  the  pericardium,  occupy  a  common 
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taboUr  passage  between  the  two  layers  of  serous  membrane,  but 
near  their  point  of  exit  from  it  acquire  each  &  proper  serous  in- 
vestment, 

The  vente  cavee,  and  both  branches  of  the  pulmonary  artery, 
may  be  regarded  as  outside  the  pericardium ;  projecting,  howevCT, 
to  an  unequal  extent  of  their  circumference  into  its  cavity,  the 
former  in  the  posterior,  and  the  latter  in  the  superior  wall. 

The  subserous  lamina  is  of  variable  thickness  end  density  in 
different  portions  of  its  extent ;  thus,  beneath  the  fibrous  peri- 
cardium it  is  represented  by  the  deepest  portion  of  that  mem- 
brane, which  is  somewhat  less  dense  in  structure  than  the 
remainder ;  in  this  stratum  the  minute  vessels  and  capillaries  of 
the  pericardium  are  distributed ;  on  the  great  vessels  it  is  more 
lax,  admitting  of  easy  detachment  of  the  serous  layer;  whilst 
upon  the  heart  it  forms  a  remarkably  dense  but  thin  lamina, 
the /oacm  cordu,  which  is  inseparably  united  with  the  basement 
membrane  and  epithelium,  upon  the  one  hand,  and  with  the 
sparse  perimysium  or  connective  tissue  of  the  heart,  upon  the 
other.  In  the  course  of  the  cardiac  grooves  only,  where  the 
principal  blood  vessels  and  nerves  with  a  variable  quantity  of 
fat  are  lodged  in  its  meahes,  is  this  tissue  sufficiently  lax  to 
admit  of  easy  separation  of  .the  serous  investment  from  the 
heart.  In  the  interspaces  between  the  grooves  and  over  the 
surface  of  the  heart  generally,  imbedded  iu  the  subserous  lamina, 
the  l3rmphatic  vessels  and  the  primary  branches  of  distribution 
of  the  cardiac  nerves  are  spread  out.  This  tissue  ia  likewise  the 
seat  of  the  "white,"  or  "milk-spots."  There  is  usually  but  one 
such,  which  is  situated  upon  the  anterior  surface  of  the  right 
ventricle,  irregularly  circular,  and  varying  in  size  from  a  four- 
penny  to  a  half-crown  piece.  When  additional  spots  are  present, 
they  are  found  upon  the  anterior  surface  of  the  apex  and  that  of 
the  right  auricular  appendix.  These  latter  are  never  met  with 
in  the  absence  of  the  former,  which,  on  the  contrary,  exist  in 
greater  or  less  perfection  on  the  hearts  of  moat  adult  and  aged 
persons,  nnaccompanied  by  similar  appearances  on  other  por- 
tions of  the  surface  of  the  heart  Such  spots  were  formerly, 
but  incorrectly,  regarded  as  the  result  of  limited  pericarditis,  I 
have  repeatedly  examined  them  with  much  care,  but  never  found 
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fibrinous  exudation  upon  the  epithelial  surface,  which  here,  as 
upon  other  portions  of  the  surface  of  the  heart,  has  invariably, 
in  my  experience,  presented  the  polished  and  glistening  appear- 
ances characteristic  of  its  healthy  condition.  They  arise,  mani- 
festly, from  chronic  irritation  of  the  superficial  surface  of  the 
heart,  the  result  of  excessive  and  long  continued  friction,  to 
whatever  cause  due.  Persons  long  engaged  in  some  bodily 
labour,  involving  great  muscular  strain  and  habitual  distention 
of  the  right  chambers  of  the  heart,  are  most  likely  to  exhibit 
typical  "  milk  spots."  Hence,  their  usual  position  on  the  ante- 
rior sTU'face  of  the  right  side  of  the  heart,  opposite  the  unyield- 
ing surface  presented  by  the  sternum. 

Examined  microscopically,  the  subserous  lamina  of  the  peri- 
cardium is  found  to  consist  mainly  of  white  fibrous  tissue,  the 
fasciculi  of  which  overlie  and  interlace  with  one  another  at  all 
conceivable  angles.  It  includes,  also,  a  large  proportion  of  yel- 
low elastic  tissue,  composed  of  fine  curling  filaments  of  an  aver- 
age diameter  of  l-17,000th  part  of  an  inch.  This  latter  tissue 
confers  upon  the  pericardium  in  an  eminent  degree  the  property 
of  elasticity,  in  virtue  of  which  it  is  capable  of  accommodating 
itself  to  variations  in  volume  of  the  several  chambers  of  the 
heart,  during  contraction  and  relaxation  respectively.  The  capa- 
city of  the  pericardium  is  accurately  adapted  to  the  voliune  of 
the  heart  at  all  periods  of  cardiac  action.  Its  walls  are  there- 
fore constantly  in  a  state  of  tension  during  the  continuance  of 
cardiac  movement,  no  less  during  the  systole  than  the  diastole  of 
the  ventricles. 

This  acciu-acy  of  adaptation  of  the  pericardium  is,  no  doubt, 
mainly  due  to  the  constancy  of  volume  of  the  heart  at  all  periods 
of  its  action,  a  circumstance  to  be  attributed  to  the  alternating 
contraction  and  relative  capacity  of  the  auricles  and  ventriclea, 
and  of  the  roots  of  the  great  vessels  connected  with  them,  and 
included  within  the  pericardium.  If  the  chest  of  a  still  living 
animal  be  laid  open,  it  will  be  found  impossible  to  pinch  up  the 
pericardium  between  the  finger  and  thtmib,  and  difficult  even  by 
means  of  a  pair  of  good  forceps,  as  long  as  the  heart  continues  to 
pulsate. 

The  purposes  of  the  pericardium  seem  to  be  to  insulate  the 
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heart,  and  by  presenting  to  it  a  smooth  and  moist  surface,  and 
excluding  adjacent  o^ana,  to  insure  its  free  aod  unimpeded 
movement  in  the  performance  of  its  function.* 

There  is  yet  another  purpose  served  by  the  pericardium,  to 
which  attention  has  not  been  hitherto  directed,  namely,  that 
of  protecting  the  heart  from  mediate  atmospheric  pressure  at 
tbeae  periods  of  its  action,  when,  owing  to  asynchronism 
between  ita  movements  and  those  of  the  lungs  and  thorax, 
the  circulation  would  be  liable  to  obstruction  in  the  more 
thin-walled  of  its  chambers,  and  in  the  roots  of  the  great 
vessels,  from  pressure  of  the  expanding  Ituigs  or  receding  cheat 
walls. 

The  pericardium  is  firmly  attached,  in  front,  to  the  sternum, 
through  the  anterior  mediastinum ;  posteriorly,  to  the  vertebral 
column  through  the  posterior  mediastinum ;  superiorly,  to  the 
first  ribs  and  cUvicles  through  the  reflections  of  the  cervical 
fascia  upon  the  great  vessels  connected  with  the  aorta  and 
descending  cava,  which  are  themselves  incorporated  by  their 
external  coats  with  the  fibrous  lamina  of  the  pericardium  where 
they  respectively  penetrate  it,  and  with  the  serous  layer  where 
the  latter  is  reflected  upon  them.  The  phrenic  nerves  likewifla 
connect  the  pericardium  superiorly  with  the  cer\'ical  vertebrae, 
and  their  arterial  comiles  with  the  subclavian  arteries  through 
the  medium  of  the  internal  mammaries. 

Inferiorly  the  pericardium  is  fixed  and  held  tense  by  its  at- 
tachment to  the  great  phrenic  centre  of  the  diaphi'^m ;  and  by 
the  tension  of  the  pleura  reflected  from  it  upon  the  lung  on 
either  side,  it  is  subjected  to  constant,  considerable,  and  in  the 
normal  state,  equal  traction  laterally. 

It  is  the  derangement  of  balance  between  the  tractile 
forces  thus  exercised  upon  the  two  aides  of  the  pericardium, 
owing  to  collapse  of  either  lung,  which  determines  ita  lateral 
displacement  to  the  opposite  side  in  cases  of  copious  aeriform 
*  SenKO  {Traiu  de  la  Str-uetvre  iJu  Caur,  de  ton  Aelicin,  it  de  tet  Maladia, 
1749)  B7>  theUMiol  tbe  pcdcBrdium  mr«  to  facilitate  the  moTementB  of  the  heart, 
iij  prewntiDg  oppoced  moiat  auriaoea,  the  halitua  being  confined  acd  tberi:b;  pre- 
■crrad.  and  to  fix  the  roots  of  the  gre»t  veasels.  uid  muntain  imoltorabU  relatiun- 
■Idp  beliraea  them  and  the  heart,  and  thui  f&vour  the  entrance  and  exit  of  the 
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or  liquid  efiFusion  into  one  side  of  the  chest,  according  to  the 
experiments  of  Dr.  R  Douglas  Powell,*  to  which  I  shall  have 
occasion  to  revert 

Between  these  several  fixed  points  of  attachment  the  peri- 
cardium is  kept  in  a  state  of  tension  sufGicient  to  neutralize  the 
pressure  of  the  expanding  lungs,  and  to  diminish,  at  least,  that 
of  the  receding  sternum.  Were  it  otherwise,  the  blood  would 
be  inevitably  forced  back  from  the  auricles  upon  the  great  veins, 
as  often  as  auricular  diastole  should  happen  to  coincide  with  the 
acme  of  inspiration,  during  which  the  anterior  edges  of  the  lungs 
advance  between  the  pericardium  and  the  sternum  with  a  force 
equivalent  to  several  inches  of  mercury;  and  a  like  inconve- 
nience, but  in  a  much  less  degree,  would  probably  arise  firom 
the  retrocession  of  the  sternum  at  the  acme  of  expiration,  were 
it  not  for  the  protection  afforded  to  the  subjacent  auricles  by  the 
tense  intervening  wall  of  the  pericardium. 

From  what  has  preceded,  it  follows  that  the  pericardium  is 
endowed,  in  an  eminent  degree,  with  the  property  of  resistance  to 
extension.  To  this  property,  conjoined  with  the  strict  adaptation 
of  its  capacity  to  the  volume  of  the  heart,  must  be  attributed 
the  formidable  train  of  symptoms,  of  a  syncopal  character, 
which  follows  from  rapid  efiFusion,  of  whatever  kind,  into  the 
sac  of  the  pericardium. 

In  such  a  case  the  efiPiised  liquid  is  interposed  between  a  tense 
and  unyielding  membrane,  and  an  organ  whose  chambers  alter- 
nately contract  and  expand.  Now,  inasmuch  as  the  force  of  ex- 
pansion of  any  of  the  chambers  of  the  heart  is  the  equivalent  of 
the  blood-pressure  expended  upon  its  internal  surface  during  its 
relaxation,  it  is  manifest  that  this  pressure  must  be  sufiGicient,  not 
only  to  divaricate  the  walls  upon  which  it  is  exercised,  but  like- 
wise to  overcome  the  resistance  of  the  pericardium,  else  the  ex- 
pjuasion  of  the  chamber  will  be  limited  by  the  eflfiision,  and 
the  volume  of  blood  circulating  through  it  diminished  in  the 
same  proportion.  Hence,  the  feeble  impulse  of  the  heart,  the 
weak  and  flickering  pulse,  and  the  pallid  and  congested  surface 
in  cases  of  moderate  but  acute  eflfusion  into  the  pericardium,  and 

*  Medical  Times  and  GateUe,  80th  January,  21st  August,  1869,  and  Britith 
Medical  Journal,  17th  July,  1869. 
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the  mortal  syncope  that  not  nnfirequently  ensues  when   the 
efifosion  has  been  rapid  and  copious. 

Sibson  says  that  twelve  to  eighteen  ounces  of  liquid  may  be 
injected  into  the  healthy  peric£u*dium.  This  result  is  due^  in 
part,  to  forced  expansion  of  the  sac,  but  mainly  to  evacuation  of 
the  chambers  of  the  heart  In  chronic  pericarditis  as  much  as 
three  pints  of  serous  effusion  have  been  found  in  the  peri- 
cardium, the  structure  of  the  sac  having  undergone  slow  and 
general  extension. 

If  the  pericardiimi  be  laid  open  whilst  the  body  is  still  warm, 
its  serous  surface  will  be  found  moistened  throughout  by  a  fine 
haUtus,  which,  coincidenUy  with  the  cooling  of  the  body,  be- 
comes condensed  into  a  clear  serum,  amounting  in  quantity  to  a 
few  minims.  The  smface  whence  this  moistL  ^  exhli  is 
smooth,  glistening,  and  transparent,  and  coated  with  a  single 
layer  of  nucleated  pavement  epithelium,  the  particles  of  which 
are  oval  in  shape,  and  of  an  average  long  diameter  of  1-llOOth 
part  of  an  inch,  and  a  short  diameter  of  l-1700tL 

This  surface,  when  the  subject  of  inflammation,  loses  its 
smoothness  and  transparency,  and  becomes  studded  with  effused 
lymph,  affecting  a  flocculent  or  reticular  disposition,  whence 
arises  the  phenomenon  oifrottement  or  friction-sound  during  the 
movements  of  the  heart  The  heart  is  now  likewise  brought 
into  view,  the  portions  of  the  organ  visible  from  the  front  being 
the  greater  part  of  the  right  ventricle,  a  part  of  the  left  ventricle 
including  the  apex,  the  appendices  of  both  auricles,  and  a  part 
also  of  the  sinus  of  the  right  auricle.  The  intra-pericardial  por- 
tions of  the  pulmonary  artery,  aorta,  and  superior  vena  cavf^^^are 
likewise  exposed  to  view,  as  are  the  trunks  and  primary  branches 
of  the  two  coronary  arteries  occupying  the  anterior  cardiac  grooves. 

The  heart  is  irregularly  triangular,  and  furnishes  by  its  figure  a 
standard  of  comparison,  bodies  shaped  like  it  being  described  as 
cordiform.  It  presents  three  surfaces,  of  which  the  posterior  is 
convex,  resting  superiorly  on  the  posterior  mediastinum  and  in 
immediate  contact  with  the  oesophagus,  and  inferiorly  in  a 
deep  fossa  on  the  internal  surface  of  the  left  lung.  This  surface 
is  formed  entirely  by  the  left  auricle  and  ventricle,  and  presents 
the  auriculo-ventricular  groove,  containing  a  branch  of  the  ante- 
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rior  coronary  artery,  a  branch  of  the  coronary  vein,  and  numerous 
branches  of  the  anterior  coronary  plexus  of  nerves.  The  inferior 
surface  is  flat  and  horizontal,  formed  in  five-sixths  of  its  extent 
by  the  ventricles,  and  in  the  remaining  sixth  by  the  right  auricle; 
of  the  ventricular  portion  of  this  surface  the  anterior  third  is  form- 
ed by  the  right  ventricle,  and  the  posterior  two-thirds  by  the  left 
ventricle.  It  presents  the  continuation  of  the  ariculo-ventricu- 
lar,  and  the  so-called  posterior  interventricular  groove;  the  former 
containing  the  continued  trunk  of  the  posterior  coronary  artery, 
and  an  anastomosing  branch  from  the  anterior  coronary,  together 
with  branches  of  the  cardiac  nerves,  and  the  great  coronary  vein; 
and  the  latter,  the  terminal  branch  of  the  posterior  coronary 
artery,  branches  of  the  cardiac  nerves,  and  a  large  tributary  of 
the  coronary  vein.  This  surface  rests  upon  the  central  leaflet  of 
the  cordiform  tendon  of  the  diaphragm,  and  to  a  slight  extent 
upon  the  muscular  portion  between  the  central  and  left  leaflets. 
The  anterior  surface  of  the  heart,  irregularly  triangular  in  out- 
line, and  slightly  convex,  presents  to  view  the  anterior  interven- 
tricular, and  the  auriculo-ventricular  grooves,  in  which  are  lodged 
the  coronary  arteries  and  nerves ;  likewise,  the  roots  of  the  pul- 
monary artery  and  aorta  overlapped  by  the  auricular  appendices. 
It  is  formed  in  the  basic  sixth  of  its  extent  by  the  auricles,  chiefly 
the  right,  and  in  five-sixths  by  the  ventricles,  the  right  ventricle 
constituting  two-thirds,  and  the  left  only  one  third  of  this  latter 
portioiL  It  is  related,  in  the  superficial  precordial  region,  to  the 
lower  portion  of  the  sternum  left  of  the  middle  Une,  the  left 
costal  cartilages  from  the  middle  of  the  fourth  to  the  upper 
margin  of  the  sixth,  and  the  corresponding  intercostal  spaces  to 
one  inch  inside  the  nipple,  and  to  the  left  triangularis  stemi 
muscle  and  internal  mammary  vessels,  with  the  intervention 
only  of  the  periccurdium  and  some  lax  areolar  and  adipose  tissue. 
The  dimensions  of  this  region,  which  corresponds  to  that  of  abso- 
lute precordial  dulness,  vary  not  only  in  disease,  but  likewise  in 
health ;  thus,  whilst  the  lungs  recede  in  expiration  it  is  consider- 
ably extended,  and  in  healthy  persons  with  well-developed 
lungs  it  may  be  much  contracted.  In  hypertrophy  of  the  heart 
unassociated  with  pulmonary  emphysema  it  may  be  greatly  en- 
larged ;  whilst,  in  the  last-mentioned  disease,  it  is  always  much 
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reduced,  and  may  be  even  entirely  ttboUahed.  In  the  remaindet  of 
its  extent  the  anterior  surface  of  the  heart  13  covei'ed  by  the  lunga. 
Ite  general  outline,  and  the  situation  of  ita  principal  parts,  may  be 
conveniently  indicated  by  the  following  lines  and  fixed  points  on 
the  anterior  wall  of  the  chest  The  superior  boundary  line  of 
the  auricles,  and  the  roote  of  the  gi'eat  vessels  connected  with 
the  base  of  the  heart,  correspond  to  the  upper  edge  of  the  third 
costal  cartilages.  The  right  extremity  of  the  base,  formed  by 
the  right  auricle,  is  indicated  by  a  curved  line,  convex  to  the 
right,  commencing  a  little  to  the  right  of  the  mid  sternal  line  on 
a  level  with  the  upper  edge  of  tlie  third  costal  cartilages,  thence 
passing  downwards  and  to  the  right,  crossing  the  third  inter- 
costal space  and  fourth  costal  cartilage  half  an  inch  from  the 
sternum,  and  ciirving  slightly  inwards  and  downwards  to  termi- 
nate in  the  Gfth  interspace,  somewhat  less  than  half  an  inch  to 
the  right  of  the  sternum.  The  inferior  boimdary  of  the  heart 
may  be  determined  by  a  line  carried  fi-om  the  laat-raentioned 
point  towards  the  left  side  and  slightly  downwards,  a  quarter 
of  an  inch  above  the  base  of  the  xyphoid  cartilage,  crossing  the 
common  cartilage  of  the  sixth  and  seventh  ribs  of  the  left  side 
at  its  junction  with  the  sternum,  thence  passing  horizontally 
into  the  fifth  intercostal  space,  to  terminate  in  that  space  at  an 
equal  distance  from  the  two  adjacent  ribs,  beneath  the  junc- 
tion of  the  fifth  rib  with  its  cartilage,  two  inches  below  the 
level  of  the  nipple,  and  one  inside  the  nipple  line.  Tlie  left 
boundary  ia  mapped  out  by  a  slightly  curved  line,  convex  to 
the  left  side,  commencing  at  the  upper  edge  of  the  left  third 
costal  cartilage  at  the  junction  of  its  middle  with  its  outer  third, 
passing  obliquely  downwards  and  outwards,  crossing  the  fourth 
costal  cartilage  half  an  inch  inside  its  junction  with  the  corre- 
sponding rib]  and  thence  passing  downwards,  with  a  slight  incli- 
nation inwards,  to  terminate  in  the  fifth  interspace,  one  inch 
to  the  right  of  the  nipple  line. 

The  line  of  the  auriculo-ventricular  sulcus,  slightly  curved^ 
and  convex  to  the  right  side,  commences  at  the  middle  of  the 
left  third  costal  cartilage,  and  terminates  at  the  junction  of  the 
sixth  and  seventh  right  common  cartilage  with  the  sternum. 

The  orifice  of  the  pulmonary  artery  is  beneath  a  point  in  the 
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second  intercostal  space^  immediately  to  the  left  of  the  sternum^ 
and  that  of  the  aorta,  the  left  two-tluids  of  which  are  covered  by 
the  orifice  of  the  pulmonary  artery,  is  behind  the  lower  portion 
of  the  left  third  chondro-stemal  articulation,  and  the  adjacent 
portions  of  the  cartilage  and  sternum. 

The  centre  of  the  left  auriculo-ventricular  orifice  corresponds 
to  a  point  on  the  left  third  costal  cartUage,  less  than  an  inch 
jfrom  the  sternum.  This  orifice,  being  remote  from  the  surface  of 
the  chest,  and  covered  by  the  great  vessels,  is  unfavourably  cir- 
cumstanced for  auscultation ;  the  sounds  having  their  origin  in 
it  are  therefore  most  distinctly  audible  at  the  apex.  In  like 
manner,  the  orifice  of  the  aorta  being  overlain  in  greater  part  by 
that  of  the  pulmonary  artery,  sounds,  whether  normal  or  abnor- 
mal, originating  in  it,  are  most  distinctly  heard,  and  with  the 
least  liability  to  a  mistake  of  identity,  at  the  centre  of  the  ster- 
num on  a  level  with  the  lower  edge  of  the  third  costal  cartilage, 
and  thence  obliquely  upwards  beneath  the  inner  portion  of  the 
second  right  intercostal  space  and  costal  cartilage.  The  right 
auriculo-ventricular  orifice  is  behind  the  centre  of  the  sternum, 
at  the  level  of  the  fourth  intercostal  space.  The  ascending  por- 
tion of  the  arch  of  the  aorta  bulges  a  quarter  of  an  inch  beyond 
the  right  border  of  the  sternum,  and  the  vena  cava  superior  pro- 
jects half  an  inch  outside  the  aorta  in  the  first  and  second  right 
intercostal  spaces,  and  behind  the  second  costal  cartilaga  [Quain 
and  Sharpey],  The  trunk  of  the  pulmonary  artery  is  entirely  to 
the  left  of  the  mesian  line,  and  its  left  border  projects  three- 
fourths  of  an  inch  beyond  the  left  margin  of  the  stemimL  The 
right  auricular  appendix  covers  the  root  of  the  aorta  to  the  right, 
and  on  a  level  with  the  orifice  of  the  pulmonary  artery,  and  its 
point  is  a  little  to  the  right  of  the  middle  line  of  the  sternum  on  a 
level  with  the  upper  edge  of  the  third  costal  cartilages.  The  comes 
arteriosus  of  the  right  ventricle  extends  from  the  lower  extremity 
of  the  body  of  the  sternum,  obliquely  upwards  to  the  inner  por- 
tion of  the  left  second  intercostal  space.  The  apex  of  the  left 
auricular  appendix  is  one  and  a-quarter  inch  to  the  left  of  the 
sternum,  and  behind  the  third  costal  cartilage.  The  summit  of 
the  arch  of  the  aorta  is  on  a  level  with  the  middle  of  the  manu- 
brium stemi ;  and  the  left  edge  of  the  arteria  innominata  at  its 
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origin  is  a  little  to  the  left  of  the  middle  lina  The  concaTity  of 
the  aortic  arch  is  on  a  level  with  the  junction  of  the  manubrimn 
with  the  body  of  the  sternum.     [Allen  Thompson] 

The  axis  of  the  heart  corresponds  to  a  line  traversing  the  fifth 
intercostal  space,  three  and  a-half  inches  to  the  left  of  the  middle 
line,  passing  obliquely  upwards,  backwards,  and  to  the  right, 
crossing  at  an  acute  angle,  and  in  succession,  the  bodies  of  the 
eighth,  seventh,  and  sixth  dorsal  vertebrae,  and  the  corresponding 
intevertebral  discs,  and  passing,  if  prolonged,  through  the  centre 
of  the  right  scapula.     {See  Plaie  1,  Fig.  L  and  ii) 

The  heart  is  a  quadrilocular  organ,  consisting  of  two  auricles 
and  two  ventricles;  functionally,  however,  it  is  double,  being 
composed  of  a  right  and  a  left  portion,  which,  normally,  have  no 
direct  conmiunication  with  one  another  after  birth.  During  foetal 
life  a  direct  passage  exists  from  the  right  into  the  left  auricle, 
known  as  the  foramen  ovale,  or  of  Botal,  and  the  heart  is  conse- 
quently a  single  organ  at  that  period  of  Ufa  Each  side  of  the 
heart  consists  of  an  auricle  and  a  ventricle,  freely  communicating 
by  the  auriculo-ventricular  opening,  by  which  a  current  is  per- 
mitted from  auricle  to  ventricle,  but  is  intercepted  in  the  oppo- 
site direction  by  a  valvular  apparatus.  The  right  auricle  receives, 
through  the  two  vense  cavae,  the  venous  blood  of  the  entire  body, 
except  that  from  the  walls  of  the  heart,  which  enters  it  by  the 
great  coronary  vein  and  the  venulae  Thebesii  The  blood  thence 
passes  into  the  right  ventricle,  whence  it  is  conveyed  to  the 
lungs  by  the  pulmonary  artery,  and  after  undergoing  aeration,  or 
conversion  into  the  arterial  state  in  these  organs  by  the  respi- 
ratory process,  it  is  returned  to  the  left  auricle  by  the  four  pul- 
monary veins,  and  passed  into  the  left  ventricle,  whence  it  is 
conducted  by  the  aorta  and  its  branches  to  all  parts  of  the  body. 
Having  subserved  the  functions  of  nutrition  and  secretion  in  the 
various  parts  of  the  organism,  the  blood  is  conducted  back  in  a 
venous  state  to  the  right  auricle  of  the  heart. 

Such  is  a  general  and  very  brief  sketch  of  the  circulation,  as 
discovered  and  demonstrated  in  the  seventeenth  century  by  the 
illustrious  Harvey. 

The  right  chambers  of  the  heart  are  likewise  anterior  to  those 
of  the  left  side.  The  auricles  constitute  the  base,  and  the  ven- 
tricles the  apex  and  principal  portion  of  the  heart. 
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Interior  of  the  Heart, 

The  auricles  are  most  conveniently  laid  open  for  examination 
by  a  crucial  incision  made  into  the  external  anterior  surfiace  of 
the  right,  and  the  external  posterior  surface  of  the  left.  Each  is 
divisible  into  two  portions,  a  sinus  and  an  appendix,  and  lined 
throughout  by  a  fine  membrane,  continuous  with  that  covering 
the  inner  surfaces  of  the  blood  vessels,  and  named  endocardiimi 
byjBouillaud,  in  contradistinction  to  the  outer  or  investing  serous 
membrane,  the  exocardium.  This  membrane  belongs  structurally 
to  the  serous  class,  being  composed  of  two  layers,  viz.:  on  the  inner 
or  free  surface  an  epithelial  stratum,  consisting  of  a  single  layer 
of  flat,  oval,  nucleated,  and  tesselated  particles,  having  an  average 
long  diameter  of  1-1700  and  a  short  diameter  of  1-3500  part  of  an 
inch  in  the  foetus  of  six  months.  These  are  supported  externally 
by  a  layer  of  fine  connective  tissue,  in  which  the  elastic  element 
preponderates  in  the  auricles.  The  auricular  sinuses  are  smooth 
throughout,  with  the  exception  of  a  portion  of  the  anterior  wall 
of  the  right,  but  the  appendix  of  each  presents  an  uneven  or  re- 
ticulated surface,  owing  to  the  presence  upon  it  of  a  great  number 
of  fleshy  columnar  projections,  or  pilasters,  which,  with  a  few 
connecting  bands,  are  disposed  in  parallel  lines  from  the  apex 
towards  the  base  of  the  appendix,  and  thence,  in  the  right  auricle, 
downwards  upon  the  anterior  wall  of  the  sinus,  as  far  as  the 
auriculo-ventricular  opening.  In  the  left  auricle  these  muscular 
projections  are  confined  to  the  appendix,  in  which  they  are  of 
greater  magnitude  than  those  of  the  right  side. 

The  right  avHcle  forms  the  anterior  and  inferior  portion  of  the 
base  of  the  heart  The  appendix  projects  from  its  left  and  supe- 
rior portion :  it  is  irregularly  conical,  dentated  at  the  margins, 
and  curved,  embracing  the  root  of  the  aorta  on  the  right  side, 
and  overlapping  it  somewhat  by  its  apex. 

In  capacity  the  right  auricle  is  generally  considered  somewhat 
to  exceed  the  left.  Its  sinus  is  cuboid  in  figure,  and  presents  on 
the  superior  wall  the  orifice  of  the  descending  vena  cava  to  the 
right,  and  the  narrow  passage  of  communication  with  the  ap- 
pendix to  the  left  side.  The  former  is  ovoid  in  figure,  not  pro- 
tected by  a  valve,  and  its  axis  tends  downwards,  *  inwards,  and 
somewhat  forwards,  in  the  direction  of  the  auriculo-ventricular 
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opening.  On  the  inferior  wall  of  the  sinus  are  seen  three  aper- 
tuiea,  viz. :  the  auriculo-ventricular,  that  of  the  coronary  sinus, 
and  that  of  the  ascending  vena  cava,  placed  from  before  back- 
wards, and  from  left  to  right,  in  the  order  in  which  they  have 
been  just  enumerated. 

The  auriculo-ventricular  orifice  is  nearly  circular  in  figure,  and 
about  one  and  a-quarter  inch  in  diameter ;  it  is  bounded  by  a 
tendinous  ring,  smooth  and  even  on  the  inner  surface,  and  leads 
directly  into  the  right  ventricle.  The  opening  of  the  coronary 
sinus  is  about  three  lines  in  diameter,  and  guarded  by  a  circular 
or  bilunate  valve  composed  of  a  duplicature  of  the  endocardiimi 
only.  External  to  this  valve  is  the  coronary  sinus,  into  which 
the  great  coronary,  and  a  few  minor  veins  open,  the  former 
guarded  by  a  double  valve. 

The  orifice  of  the  inferior  cava  is  considerably  larger  than  that 
of  the  superior  vessel  of  the  same  name ;  it  has  a  direction  up- 
wards and  inwards,  and  is  guarded  by  the  Eustachian  valve  ante- 
riorly. This  valve  is  of  considerable  magnitude  in  the  foetus, 
serving  at  that  period  of  existence  to  conduct  the  blood  from  the 
inferior  cava,  through  the  foramen  ovale,  directly  into  the  left 
auricle ;  but  at  birth,  when  the  adult  circulation  has  been  estab- 
lished, and  its  special  function  thereby  abolished,  it  commences 
to  undergo  progressive  atrophy,  and  in  the  adult  is  usually  repre- 
sented only  by  a  narrow  crescentic  fold  of  membrane.* 

The  posterior  and  left  wall  of  the  auricle  is  formed  by  the 
septum  auricularum.  On  this  is  situate  a  smooth  prominence 
superiorly,  intermediate  between  the  orifices  of  the  venae  cavse, 
and  named  the  tvbercle  of  Lower,  StiU  lower  down,  and  immedia- 
tely over  the  mouth  of  the  inferior  cava,  a  dimple  or  superficial  de- 
pression may  be  seen.  This  is  the  fossa  ovalis,  the  vestige  of  the 
foramen  ovale  already  mentioned,  by  which,  in  foetal  life,  blood 
passed  directly  from  the  right  to  the  left  auricle ;  the  closure  of 
this  passage,  which  occurs  at  birth,  and  signalizes  the  transition 
from  the  foetal  to  the  adult  state  of  existence,  is  not  in  all  persons 
complete,  and  hence,  occasionally,  admixture  of  the  venous  with 
the  arterial  blood,  giving  rise  to  the  condition  known  as  cyanosis. 
The  fossa  ovalis  is  embraced  in  three-fourths  of  its  circumference, 

*  Senac  {ojmi  dUU)  has  teen  it  entire  as  late  as  fifteen  yean  after  birth. 
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viz. :  anteriorly,  superiorly,  and  posteriorly,  by  a  smooth,  pro- 
minent, muscular  crescent,  the  anntUus  ovalis  of  Vieussens.  To 
the  anterior  comu  of  this  crescent  the  left  extremity  of  the  Eus- 
tachian valve  is  attached,  an  arrangement  by  which,  in  the 
foetus,  the  passage  of  blood  from  the  inferior  cava  through  the 
foramen  ovale  is  insured. 

Besides  the  openings  already  mentioned,  a  number  of  minute 
apertures  are  visible,  dispersed  over  the  smooth  portion  of  the 
sinus ;  these  are  the  foramina  Thebesii,  the  majority  of  which 
are  shallow  recesses  in  the  wall  of  the  auricle,  and  lined  by  an 
inflection  of  the  endocardium ;  a  few,  however,  usually  three  or 
four  in  number,  are  the  orifices  of  minute  veins,  the  venulce  The- 
hesii,  which  open  into  the  inferior  anterior  portion  of  the  auricla 
One  of  these  is  the  vein  of  Gakn,  derived  from  the  right  border 
of  the  heart ;  another  is  that  of  the  infundibulum  of  the  right 
ventricle.  M.  De  Lannelonque*  describes  four  of  these  veins 
opening  into  the  right  auricle  upon  the  interauricular  septum, 
but  subject  to  slight  variation  in  number  and  position,  One  is 
the  vein  of  Galen,  which  opens  into  the  appendix  near  its  right 
wall;  another,  near  the  superior  vena  cava;  a  third,  intermediately 
between  the  orifice  of  the  superior  cava  and  that  of  the  auricular 
appendix ;  and  a  fourth,  near  the  opening  of  the  coronary  sinus. 

The  mouths  of  all  these  vessels  are  funnel-shaped,  and  com- 
mimicate  freely  with  one  another  by  large  connecting  channels 
beneath  the  lining  membrane  of  the  auricle,  provided  with  val- 
vular  orifices.  These  large  orifices  he  designates  as  "  foramina ;" 
but  there  are  generally  several  others  of  much  smaller  size  and 
similar  conformation  dispersed  over  the  septum,  and  in  the  vici- 
nity  of  the  auriculo-ventricular  opening,  and  commnnicating 
with  a  fine  sub-surface  venous  plexus,  which  is  occasionally  con- 
nected with  the  former.  These  are  the  formina  of  Vieussens  and 
of  Thebesius,  and  distinguished  from  the  former  by  the  designa- 
tion of  "  forminula." 

The  kft  auricle,  situated  superiorly,  posteriorly,  and  at  the  left 
extremity  of  the  base,  is  bounded  in  front  by  the  roots  of  the 

*  CirciilAtion  yeineuae  des  parois  auriculaares  du  coeur,  quoted  by  A.  Luton. 
Nouveau  Dictionnaire  de  Midecine  et  de  Chdrurgie  Pratique  ;  Paris,  1868  :  artiole 
"CcBur." 
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aorta  and  pulmonary  artery,  the  latter  being  overlapped  on  the 
left  side  by  its  appendix,  which  is  somewhat  longer  and  more 
curved  than  that  of  the  right  auricle;  posteriorly,  by  the  oesopha- 
gus, and  more  remotely,  the  thoracic  aorta  and  other  contents  of 
the  posterior  mediastinum,  through  the  medium  of  the  pericar- 
dium ;  externally,  by  the  left  limg ;  internally  and  somewhat 
anteriorly,  by  the  right  auricle;  inferiorly,  by  the  left  ventricle; 
and  superiorly,  by  the  left  branch  of  the  pulmonary  arteiy,  with 
the  intervention  of  the  pericardiimL  The  sinus  is  throughout 
smooth  on  its  internal  surface,  presenting  no  musculi  pectinati, 
which  are  restricted  to  the  appendix,  and  of  much  greater  de- 
velopment than  those  in  the  right  auricle ;  at  the  four  angles  of 
its  posterior  wall,  which  is  somewhat  convex  forwards,  are  situate 
the  orifices  of  the  pulmonary  veins,  two  on  the  left  and  two  on 
the  right  side,  the  former  usually  in  closer  proximity  than  the 
latter,  and  frequently  communicating  with  the  auricle  by  a  com- 
mon orifice.  These  orifices  are  ovoid  in  figure,  have  an  oblique 
aspect  forwards  and  inwards,  and  are  improvided  with  valves. 
Several  minute  foramina  Thebesii  are  likewise  dispersed  over  the 
surface  of  the  sinus,  and  one  of  large  size  opens  on  the  posterior 
wall,  between  the  orifices  of  the  pulmonary  veins,  and  conducts 
venous  blood  from  the  glands  at  the  bifurcation  of  the  trachea. 

The  right  ventricle  forms  the  inferior,  anterior,  and  right  por- 
tion of  the  heart,  not  extending,  however,  quite  to  the  apex ;  it 
is  crescentic  in  section,  or  rather  irregularly  triangular,  the  ante- 
rior wall  being  more  extensive  than  the  inferior,  whilst  the  pos- 
terior and  left  wall,  which  is  convex  towards  the  right  ventricle, 
is  the  most  extensive  of  its  boundaries,  and  formed  entirely  by 
the  septum  ventriculorum.  The  cavity  of  the  right  ventricle 
consists  of  two  portions,  the  ventricle  proper,  constituting  its 
greater  portion,  and  the  sinus  or  infimdibulum,  a  smooth  funnel- 
shaped  passage,  leading  from  the  anterior,  superior,  and  left  ex- 
tremity of  the  former,  into  the  pulmonary  artery.  The  ventricle 
proper  is  broad  towards  the  base,  and  narrow  towards  the  apex 
of  the  heart,  and  throughout,  except  at  the  auriculo-ventriculai* 
opening,  its  internal  surface  is  reticulated  by  round  or  angular 
fleshy  colunms,  the  columnce  camece,  which  intersect  at  various 
angles,  and  are  of  three  kinds,  viz. :  a  set  which  are  attached  to 

2 


18         ANATOMY  AND  PHYSIOLOGY  OF  THE  HEAKT. 

the  wall  of  the  ventricle  by  one  surface  throughout  their  entire 
length,  and  present  the  appearance  of  pilasters ;  another,  much 
morfe  numerous,  attached  by  their  extremities  and  free  in  the  in- 
termediate portion ;  and  a  third,  the  mvscidi  papillares,  usually 
three  in  number,  much  larger  than  either  of  the  former,  conical  in 
shape,  connected  with  the  ventricular  wall  by  the  larger  extre- 
mity, and  by  the  smaller  end,  which  is  mammillated  and  usually 
bifid,  giving  attachment  to  the  chordce  tendinece,  and  through 
these  connected  with  the  auriculo-ventricular  valve.  The  musculi 
papillares  arise  towards  the  apex  of  the  ventricle,  two  from  the 
anterior  wall,  and  the  third,  which  is  the  shortest  from  the 
septum.  In  many  hearts  this  third  column  is  absent,  the  chordae 
tendinesB  in  that  situation  arising  directly  from  the  septum. 
The  right  ventricle  has  two  openings  communicating  with  it, 
viz.:  the  auriculo-ventricular  at  thecentre  of  its  base;  and  that  of 
the  pulmonary  artery  at  the  distal  extremity  of  the  infimdibulum, 
and  placed,  with  relation  to  the  former,  anteriorly,  superiorly, 
and  to  the  left  side.  The  auriculo-ventricular  orifice  is  provided 
with  a  valvular  apparatus,  which  permits  the  flow  of  blood  from 
the  auricle  into  the  ventricle,  but  effectually  precludes  reflux 
from  the  ventricle  to  the  auricle  in  the  normal  state.  This  valve 
usually  consists  of  three  segments,  and  is  hence  named  tricuspid ; 
but,  according  to  Pettigrew,*  in  at  least  thirty  per  cent  of 
human  hearts  it  is  composed  of  two  segments  only,  the  repre- 
sentative of  the  third  being  rudimentary.  When  three  segments 
are  present,  one,  the  largest,  is  situated  anteriorly  and  some- 
what to  the  left,  between  the  auriculo-ventricular  and  arterial 
openings;  this  is  the  septum  of  lAevtaud,  to  which  the  function 
of  closing  the  arterial  orifice  during  ventricular  diastole  was  for 
a  long  time  attributed ;  another  is  placed  on  the  right  side;  and 
the  third  and  smallest  posteriorly  and  to  the  left,  upon  the  septum 
ventriculorum.-f"  The  structure  of  these  valves,  and  their  connec- 
tion with  the  musculi  papillares  and  chordae  tendineae,  demand  a 

*  TrcaiMCtumi  of  Royal  Society  of  Edinburgh^  voL  xxii.  part  iii. 

t  Haller  {EUmenta  Physiologice,  torn,  i.,  p.  291,  et  tequent)  assigns  to  the  three 
segments  of  the  tricuspid  valve,  the  relative  positions,  "anterior  and  superior/* 
(septum  of  Lieutaud)  ''anterior  and  inferior,"  and  ''posterior,"  and,  with  the  excep- 
tion of  the  last,  correctly,  in  relation  to  the  body. 
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special  and  detailed  description,  owing  to  their  intimate  bearing 
upon  the  mechanism  of  occlusion  during  ventricular  systole. 

The  auricuio  ventricular  opening  is  bounded  by  a  tendinous 
ring,  composed  of  white  fibrous  tissue,  and  possessing  in  an  emi- 
nent d^ree  the  property  of  resistance ;  it  is  strongest  anteriorly 
imd  in  the  vicinity  of  the  septum,  and  gives  attachment  by  its 
inferior  and  left  margin  to  the  tricuspid  valve,  and  by  its  superior 
and  right,  to  the  fibres  of  the  right  auricle ;  very  few  of  the  fibres 
of  the  corresponding  ventricle  are  attached  to  this  ring.  The 
valve  forms  an  imbroken  circle,*  in  continuity  with  it  around  the 
opening,  and  then  breaks  up  into  three  segments,  which  occupy 
the  relative  positions  already  indicated  These  segments  are 
thick  at  the  base  and  along  the  centre,  and  thin  at  the  free 
extremity  and  margins,  and  each  is  composed  of  a  reduplication 
of  the  endocardium,  between  the  folds  of  which  minute  bands  of 
white  fibrous  tissue  are  disposed  in  a  definite  manner.f  Ac- 
cording to  Pettigrew,  each  branch  of  the  bifid  papillary  muscles, 
which  correspond  in  number  with  the  segments  of  the  valve, 
gives  oflF  the  typical  number  of  three  chordae  tendineae,  each  of 
which  in  turn  breaks  up  into  three,  thus  yielding  in  aU  nine 
minute  tendons,  which  are  attached  to  the  dorsal  or  ventricular 
surface  of  the  adjacent  half  of  the  corresponding  valve ;  the 
three  strongest  and  most  superficial,  at  equal  distances  along  the 
middle  line  from  base  to  apex ;  the  three  next  in  point  of  thick- 
ness and  length,  to  that  portion  of  the  valve  intermediate  between 
the  mesial  line  and  margin  in  a  similar  manner ;  and  the  three 
shortest  and  finest,  which  are  likewise  in  situation  the  deepest 
or  most  remote  when  viewed  from  the  ventricular  aspect  of  the 
valve,  are  implanted  into  its  margin,  extending  from  the  attached 
to  the  free  extremity.  A  similar  arrangement  obtains  for  the 
tendons  arising  from  the  second  branch  of  the  papillary  muscle, 

•  In  Quain't  Anatomy ^  edited  by  Professors  Sharpey,  Thomson,  and  Cleland 
(Berenih  edition,  1867,  vol.  i.),  the  learned  editors  deny  the  existence  of  distinct 
tendinous  rings  at  the  auriculo-ventricular  orifices  ;  they  assert  that  the  so-called 
rings  consist  of  bands  of  loose  white  fibrous  tissue^  strengthened  anteriorly  and 
towards  the  septum,  by  processes  derived  from  the  plate  of  fibro-cartilage,  occupy- 
mg  the  triangular  interval  between  the  aortic  and  the  two  auiiculo-ventricular 
openings. 

t  ^'esaliua  taught  that  the  tricuspid  valve  consisted  of  a  single  layer  of  membrane. 

2* 
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but  which  are  destined  for  the  adjacent  half,  not  of  the  same, 
but  of  a  neighbouring  valve.  At  the  opposite  extremity  of  both 
valves,  when  two  only  are  present,  another  papillary  muscle 
with  its  two  crops  of  tendons,  is  similarly  disposed ;  but  when 
three  valvular  segments  exist,  a  third  papillary  muscle  with  its 
tendons,  is  supplied  for  the  adjacent  surfaces  and  margins  of  the 
second  and  third  segments.  The  tendinous  chords  arising  from 
a  common  origin,  and  destined  for  the  same  valve,  niutually 
intersect  at  various  angles,  and  seem  to  form  an  intricate  inter- 
lacement, owing  to  their  peculiar  arrangement  in  layers  and  the 
varying  obliquity  of  their  courses ;  they  all  expand  between  the 
layers  of  the  endocardium,  those  from  opposite  sides  of  the 
same  segment  being  fused  together,  so  as  to  form  a  dense  and 
continuous  stratum,  constituting  its  bulk,  and  giving  it  strength 
and  consistence.  Two  or  three  minor  lobes,  according  to  the 
number  of  the  larger  segments,  but  unprovided  with  papillary 
muscles  or  tendons,  are  occasionally  interposed  between  the 
angles  of  the  latter. 

From  the  arrangement  thus  briefly  described,  it  is  manifest 
that  each  segment  of  the  auriculo-ventricular  valve  is  supported 
upon  every  point  of  its  ventricular  surface  by  two  sets  of  ten- 
dons, proceeding  from  two  distinct  papillary  muscles ;  that  each 
is,  therefore,  influenced  by  two  of  these  muscles ;  and,  further, 
that  each  muscle  acts  upon  two  valves,  and  must,  of  necessity, 
in  contraction,  approximate  their  margins,  and  in  the  same  pro- 
portion, tend  to  close  the  passage  which  they  guard.  Thus, 
these  muscular  columns,  whose  use  has  for  a  long  time  con- 
stituted a  problem  of  great  difficulty  in  physiology,  perform  a 
double  function,  mainly  that  of  sustaining  the  auriculo-ven- 
tricular valve  through  the  chordae  tendinese,  and  of  prevent- 
ing its  retroversion  during  ventricular  contraction;  for,  being 
themselves  oflFsets  from,  and  contracting  simultaneously  and  in 
an  equal  ratio  with,  the  muscular  walls  of  the  ventricle,  they 
neutralise  the  relaxing  effect  upon  the  valve,  which  must 
otherwise  result  from  the  gradual  approximation  of  the  apex 
towards  the  base  of  the  heart  in  the  progress  of  ventricular 
systole.  They  likewise,  by  their  contraction,  approximate  the 
free  margins  of  the  valves,  owing  to  the  connection  of  eeich  of 
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them  with  tvx)  segments,  although  of  themselves  they  seem 
incapable  of  effecting  complete  closure,  notwithstanding  the 
high  authority  of  Eeid*  and  Bouillaud-f-  to  the  contrary. 

At  the  first  moment  of  relaxation  of  the  ventricles,  the  blood, 
now  subjected  to  the  pressure  of  distension  in  the  auricle,  rushes 
with  considerable  force  into  the  ventricle,  divaricating  the  seg- 
ments of  the  valve,  and  pressing  them  against  the  ventricular 
walk.  During  the  progress  of  ventricular  diastole,  however, 
the  valves  are  displaced  from  the  walls  of  the  ventricle,  and 
floated  athwart  the  orifice  by  the  accumulating  blood,  in  such 
a  manner  as  not  entirely  to  occlude  it,  or  prevent  the  further 
entrance  of  blood.  The  ventricle  being  now  all  but  fully  dis- 
tended, and  the  pool  of  blood  in  the  auricle  and  ventricle  con- 
tinuous through  the  partially  open  auriculo-ventricular  orifice,  the 
active  contraction  of  the  auricle  propels  a  further  volume  of  blood 
into  the  ventricle,  completely  distending  it,  and  determining  its 
immediate  contractioa  The  pressure  to  which  the  blood  is  now 
subjected  by  the  muscular  walls  of  the  contracting  ventricle  at 
all  points  of  its  surface,  save  at  its  base,  where  the  walls  are  non- 
contractile,  determines  a  movement  of  the  mass  in  this  latter 
direction,  or  towards  the  point  of  least  resistance,  with  a  force 
equivalent  to  the  pressure  exercised,  which  Hales  J  has  estimated 
for  the  left  ventricle  at  7*5  feet  of  a  vertical  column  of  blood. 

For  the  right  ventricle,  according  to  the  calculation  of  Haugh- 
ton,  the  estimate  should  be  somewhat  more  than  one  third  of 
the  preceding.§  This  pressure  is  borne  mainly  by  the  auriculo- 
ventricular  valve,  which  is  forcibly  and  rapidly  closed,  whilst  the 
attached  chordae  tendinese,  previously  relaxed,  are  put  suddenly 
upon  the  stretch,||  yielding  with  the  valves  a  tension-sound, 
which  constitutes  the  principal  element  of  the  first  soimd  of  the 
heart  The  attachment  of  two  adjacent  segments,  at  both  extre- 
meties,  to  the  same  papillary  muscle,  through  the  chordae  ten- 
dinese,  must  determine  a  movement  of  mutual  approximation 

•  Cydopadia  of  Anatomy  and  Physiology  :  article  **  Heart." 
t  TraUe  CUnique  dea  Maladiet  du  Cceur. 
X&uaiaU  Eaaytf  London,  1769,  vol.  ii. 
§  PrineipUt  of  Animal  MechanicSf  187.'^. 

II  Haller  (opu8  citat,  torn.  i.  liber,  iv.,  cor )  erroneouBly  asserts  that,  during  ven- 
tricular contraction  the  chord®  tendineae  are  relaxed. 
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of  their  free  margins  under  pressure  from  behind  I  cannot  by 
any  means  admit  with  Dr.  Bell  Pettigrew*  that  "during  the 
systole,  and  towards  the  termination  of  that  act,  the  valves  are, 
by  the  contraction  of  the  musculi  papiUares,  dragged  down  by 
the  chord©  tendinege  into  the  ventricular  cavities  to  form  two 
dependent  cones;"  nor  with  Professor  Halford,  that  they  are 
projected  into  the  auricles.  On  the  contrary,  I  believe  that 
throughout  ventricular  systole  the  valves  present  a  plane  sur- 
face towards  either  chamber,  and  that,  as  already  stated,  the 
principal  function  of  the  papillary  muscles  is  to  neutralize,  by 
their  contraction,  the  relaxing  effect  upon  the  chordae  tendinese 
which  must  otherwise  follow  from  the  approach  of  the  apex 
towards  the  base  of  the  heart  in  the  progress  of  ventricular  sys- 
tole. Neither  can  I  admit,  with  the  first-named  distinguished 
anatomist,-f"  that  during  ventricular  systole  the  auriculo-ventri- 
cular  orifice  undergoes  contraction,  irrespectively  of  the  approxi- 
mation of  its  valves ;  nor,  that  a  greater  degree  of  blood  pressure 
is  requisite  for  divaricating  the  arterial  valves  than  for  closing 
those  of  the  auriculo-ventricular  openings. 

The  orifice  of  the  pulmonary  artery  is  situate  at  the  distal 
extremity  of  the  infundibulum ;  it  is  circular  in  figure,  and 
surrounded  by  a  tendinous  ring  of  greater  strength  and  thick- 
ness than  that  of  the  auriculo-ventricular  opening^:  and  guarded 
by  a  valve,  the  sigmoid  or  semilunar,  consisting  of  three  segments, 
one  being  placed  in  front,  another  posteriorly  and  to  the  right, 
and  a  third  posteriorly  and  to  the  left  side.§  This  orifice  has  an 
average  circumference  in  the  adult  male  of  three  inches  and  four 
lines,  and  in  the  adult  female  of  three  inches  three  lines ;  whilst 
the  appended  valves,  detached  and  expanded  in  close  juxta-posi- 
tion,  present  a  united  diameter  somewhat  in  excess  of  that  of 
the  orifice  which  they  guard.  The  tendinous  ring  which  en- 
circles the  arterial  orifice  is  composed  of  three  festoons,  convex 

*  On  the  ReUUvonSy  Structure,  and  Function  of  the  Valves  oj  the  Heart  in  Vertebrata^ 
Tranioct.  Royal  Society  of  Edinburghf  vol.  xxiii.,  part  iii. 

t  Opus  ciiat,  p.  797  and  799. 

X  Luton  {Ncuveau  DictUmnaire  de  Mideeine  et  de  Chirwrgie  Pratique,  Paris,  1868) 
asserts  that  the  auriculo-ventricular  zones  are  stronger  than  the  arterial ;  the  left 
thicker  than  the  right ;  and  the  anterior  demi-zone  Btronger  than  the  posterior. 

§  Haller  (ppuB  citat)  defines  the  relative  position  of  the  pulmonaxy  sigmoid  valves 
as  anterior,  posterior,  and  superior,  respectively. 
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towards  the  ventricle,  and  meeting  at  acute  angles,  salient  towards 
the  arteiy.  Each  of  these  represents  about  half  a  circle,  the 
diameter  of  which  is  to  that  of  the  artery  as  1  to  3. 

To  the  upper  or  concave  surface  of  these  tendinous  semi-circles 
the  valves  are  attached  by  their  convex  edges,  and  immediately 
above  them  the  artery,  which  is  likewise  attached  by  its  middle 
coat  to  their  concave  surface  but  outer  edge,  expands  into  three 
recesses,  corresponding  in  situation,  depth,  and  figure,  to  the 
segments  of  the  valve.  These  are  the  sinuses  of  Valsalva.  When 
the  valves  are  partially  separated  from  the  wall  of  the  artery, 
the  sinuses,  bounded  externally  by  the  bulging  wall  of  the 
vessel,  internally  by  the  arterial  surface  of  the  valves,  and 
infeiiorly  or  towards  the  ventricle  by  the  curve  of  the  semi- 
circular tendons,  to  the  inner  and  outer  edges  of  which, 
respectively,  the  valves  and  the  middle  coat  of  the  artery  are 
attached,  present  each  the  figure  of  a  boat,  and  axe  veritable 
navicular  fossae. 

On  a  line  corresponding  to  the  extremities  of  the  tendinous 
curves,  and  the  upper  boundaries  of  the  sinuses  of  Valsalva,  the 
wall  of  the  artery  is  imiformly  thick,  but  that  portion  of  it 
which  enters  into  the  sinuses  is  considerably  attenuated.  In  the 
triangular  interspaces  between  the  adjacent  convex  edges  of  the 
tendinous  festoons  at  the  root  of  the  artery,  a  dense  layer  of 
fibrous  tissue,  continuous  with  the  festoon  on  either  side,  and 
lined  by  the  endocardium,  alone  constitutes  the  wall  of  the 
ventricle. 

The  segments  of  the  valve  are  thick  and  uniform  along  the  at- 
tached border,  but  thin  and  double  festooned  on  the  free  margia 
They  are  composed,  like  the  tricuspid  valve,  of  a  reduplication  of 
the  endocardium,  with  fibrous  tissue  interposed.  The  arrangement 
of  this  latter  element  deserves  special  attention.  According  to 
Pettigrew,*  a  tendinous  thread  of  extreme  tenuity  passes  along 
the  free  border  of  the  valve  on  each  side,  to  meet  in  the  centre, 
where  a  nodular  thickening  exists,  known  as  the  corpvs  arantii 
From  all  points  of  the  convexity  of  this  marginal  tendon  others 
of  still  greater  tenuity  pass  oflF  at  acute  angles,  descending 
obliquely  inwards,  the  most  internal  intersecting  in  the  middle 

•  Oput  citat,  p.  769  el  tequentf  and  plate  xxviii. 
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line  of  the  valve,  whilst  the  external  descend  towards  its  at- 
tached border,  intersecting  in  their  course  those  placed  lower 
down.  Between  this  marginal  filament  and  the  next  band  of 
magnitude  beneath,  the  valve  over  an  extent  of  several  lines  is 
thin  and  pliant,  and  composed  only  of  the  two  layers  of  endo- 
cardium, with  the  oflFsets  from  the  marginal  tendon  previously 
described ;  this  is  the  lunula.  Beneath  this  four  or  five  strong 
tendinous  bands  arise  on  each  side  from  the  tendon  at  the  at- 
tached border  of  the  valve,  and,  at  equal  distances  apart,  course 
downwards  and  inwards  with  a  gentle  curve,  concentric  with 
those  of  the  margins,  and  branching  as  they  advance,  to  intersect 
those  from  the  opposite  side  along  the  middle  line ;  and  finally, 
from  the  lower  margin  of  the  valve,  at  the  bottom  of  the  sinus, 
several  small  bands  pass  upwards  and  inwards  on  either  side  of 
the  mesial  line,  bracing  the  others,  and  giving  increased  thick- 
ness and  strength  to  the  attached  border  of  the  valve. 

During  ventricular  systole  the  semilunar  valves  are  divari- 
cated against  the  walls  of  the  artery  by  the  centrifugal  pressure 
of  the  escaping  column  of  blood ;  and  according  to  HaJler,  the 
purposes  of  the  sinuses  of  Valsalva  is  to  furnish  recesses  in 
which  they  may  be  lodged  at  this  moment,  out  of  the  course  of 
the  blood.  The  position  of  the  valves,  however,  above  the  ten- 
dinous ring,  and  their  extreme  tenuity,  would  seem  to  render 
such  a  provision  scarcely  necessary.  It  seems  more  probable 
that  the  use  of  the  sinuses,  as  urged  with  much  emphasis  by 
Pettigrew,  has  reference  to  the  direction  of  closure  of  the  valves. 

At  the  termination  of  ventricular  systole,  the  elastic  recoil  of 
the  walls  of  the  artery  determines  a  backward  movement  of  that 
portion  of  the  column  of  the  blood  in  proximity  to  the  ven- 
tricle ;  by  this  movement  the  valves  are  closed  over  the  opening 
with  a  suddenness  and  force  sufficient  to  elicit  a  tension-sound, 
known  as  the  second  sound  of  the  heart.  The  direction  of  the 
blood-pressure,  by  which  the  valves  are  thus  closed,  is  so 
modified  by  the  pouching  of  the  artery  at  the  sinuses,  that  if 
the  axes  of  the  columns  borne  by  the  three  valves  respectively 
were  prolonged  towards  the  ventricle,  they  would  meet  imme- 
diately below  them  in  the  axis  of  the  passage.  Hence  the 
valves,  pressed  against  one  another  at  the  moment  of  closure. 
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become  muttially  sustaining,  and  the  force  that  would  tend  to 
effect  their  retroversion  into  the  ventricle,  is  converted  into  an 
agency  by  which  that  accident  is  averted. 

It  has  been  abeady  shown  that  the  diameter  of  the  conjoined 
valves  exceeds  that  of  the  orifice,  and  that  the  lunulas  are  much 
thinner  and  more  flexible  than  the  remainder  of  the  valve ;  if 
to  these  two  conditions  be  added  the  shortness  of  the  marginal 
tendons,  by  which  the  free  edge  of  each  valve  is  slung  up  be- 
tween the  most  elevated  points  of  the  corresponding  tendinous 
festoon,  and  the  convergence  towards  the  arterial  orifice  of  the 
lines  of  blood-pressure  from  above,  it  will  be  manifest  that 
retroversion  cannot  occur  without  rupture  of  the  valve;  and 
farther,  that  rupture  cannot  take  place  within  the  area  of  the 
lunulae,  which  are  disposed  dos  A  dos,  and  out  of  the  lines  of 
blood-pressure.  Experience  proves  the  correctness  of  both 
these  conclusions,  displacement  of  one  or  more  of  the  seg- 
ments into  the  ventricle  having  never  been  met  with  in  the 
absence  of  disintegration  or  detachment  to  some  extent,  and 
rupture  being  confined  to  the  central  and  attached  portions  of 
the  valves.  The  absence  of  an  apparatus  of  muscles  and  ten- 
dons, destined  to  prevent  retroversion  of  the  semilunar  valves 
during  arterial  systole,  such  as  that  previously  discussed  in 
connection  with  those  of  the  auriculo-ventricular  opening, 
may  be  explained  in  part  by  reference  to  the  mechanical  ob- 
struction to  the  transit  of  the  blood  which  would  result  from 
their  presence  in  the  narrow  channel  of  the  artery,  but  chiefly 
by  the  fact  that  such  a  provision  is  unnecessary,  and  would  be 
totally  inapplicable  to  the  circumstances  under  which  the  semi- 
lunar valves  are  brought  into  action.  The  force  by  which  the 
valves  are  closed  in  both  instances  is,  no  doubt,  blood  pressure ;' 
but  in  the  one  case  this  is  the  equivalent  of  the  elastic  reaction 
of  the  artery  in  the  direction  of  its  axis,  whilst  in  the  other  it 
is  the  representative  and  guage  of  a  much  greater  force,  the 
active  contraction  of  the  walls  of  the  ventricle,  operating  not 
only  towards  a  common  centre,  but  with  a  definite  movement 
of  approximation  of  the  apex  towards  the  valves.  The  form  of 
the  artery  favours  the  application  of  the  provision  actually  made 
for  the  support  and  protection  of  its  valves;  and  experience 
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proves  that  this  provision  is  fully  adequate  to  its  purpose, 
whilst  the  greater  size  and  power  of  the  ventricle  would  render 
such  an  arrangement  not  only  unsuitable,  but  insufficient 

The  left  ventricle  occupies  the  posterior,  inferior,  and  left 
portion  of  the  heart,  extending  to  the  apex,  which  it  entirely 
forms ;  about  one-third  of  its  superficial  extent  enters  into  the 
anterior  surface  of  the  heart,  the  remaining  two-thirds  consti- 
tuting the  left  border,  posterior  surface,  and  part  of  the  inferior 
surface  of  the  organ.  In  figure  it  represents  a  slightly  flattened 
cone,  and  in  section  it  is  ovoid,  the  long  diameter  from  before 
backwards,  the  septum  being  concave  to  the  left  Pettigrew* 
describes  the  cavity  of  the  left  ventricle  as  circular  at  the  base, 
oval  half  an  inch  from  the  base,  irregularly  triangular  half  an 
inch  still  lower  down,  more  decidedly  triangular  two  inches  from 
the  base  owing  to  the  projection  of  the  musculi-papillaries,  and 
finally  bayonet-shaped  at  the  apex.  The  walls  are  thickest  at  the 
jimction  of  the  basic  fourth  with  the  apicial  three-fourths  of  its 
length,  and  here  they  are  equal  to  thrice  the  thickness  of  those  of 
the  right  ventricle.  The  endocardium  is  more  opaque,  and  the 
columnse  cameae  are  smaller,  but  more  numerous  and  more 
closely  reticulated  than  in  the  right  ventricle,  especially  towards 
the  apex;  but  on  the  upper  portion  of  the  anterior  wall  and 
septum  they  are  entirely  absent 

The  musculi  papillaries  are  only  two  in  number,  both  arising 
in  close  proximity  to  the  septum,  one  from  the  anterior  and 
the  other  from  the  posterior  wall  of  the  ventricle.  They  are 
much  thicker,  and  the  chordae  tendineae  are  stronger  and  less 
numerous  than  in  the  right  ventricle.  At  the  base  the  auriculo- 
ventricular  and  arterial  orifices  are  situate,  the  former  poste- 
rior and  to  the  left,  the  latter  anterior  and  to  the  right  side, 
and  in  much  closer  mutual  proximity  than  the  corresponding 
orifices  in  the  right  ventricle.  The  left  auriculo-ventricular 
orifice,  smaller  than  the  right,"!*  ^  Qvoid  in  figure,  the  long 

•  PhiUop.  Trantact.,  part  iii.  1864. 

t  Dr*  Peacock  estimates  the  average  drcumferenoe  of  the  aurioulo-ventrioular 
orifice  as  follows  : 

Males.  Females. 

Right    4  inches  6  lines.  4  inches  0  lines. 

Left      8     „      7    „  8     „     10    „ 


THE  ORIFICE  OF  THE  AORTA.  27 

diameter  directed  obUquely  from  before  and  from  the  left  side 
backwards  and  to  the  right;  it  is  surrounded  by  a  strong 
tendon,  and  guarded  by  a  valve,  the  mitred,  thicker  and  stronger 
than  the  tricuspid,  and  consisting  of  two  segments.  Of  these 
the  larger,  interposed  between  the  two  openings,  is  placed  with 
relation  to  the  auriculo-ventricidar  orifice  anteriorly  and  to  the 
right,  whilst  the  other  and  smaller  segment  i^  posterior  and  to 
the  left* 

The  musculi  papillaries  of  the  left  ventricle  are  connected 
through  the  chordse  tendine«e  with  the  segments  of  the  mitral 
valve,  in  a  manner  in  no  respect  different  from  the  arrangement 
already  described  in  the  right  ventricle.  The  function  of  the 
mitral  valve  is  likewise  similar  to  that  of  the  tricuspid ;  and  the 
explanation  already  given  as  to  the  mechanism  of  closure  of  the 
latter,  may  be  applied,  mutatis  mutandis,  to  that  now  under 
consideration. 

Tht  orifice  of  the  aorta  is  situate  at  the  superior,  anterior, 
and  right  portion  of  the  ventricle ;  it  is  circular  in  figure,  some- 
what smaller  than  that  of  the  pulmonary  artery,  posteriorly  and 
to  the  right  of  which  it  lies,  but  separated  from  it  by  the  septum 
of  the  ventricles-f  The  sigmoid  or  semilunar  valves,  three  in 
number,  and  placed  with  respect  to  the  opening,  one  anteriorly 
and  to  the  right,  another  anteriorly  and  to  the  left,  and  a  third 
posteriorly,  are  much  stronger,  and  the  corpora  arantii  more 
prominent  than  those  in  connection  with  the  pulmonary  artery. 
The  tendinous  zone,  similarly  constructed,  is  likewise  stronger. 
It  is  lodged  in  the  anterior  angular  recess  between  the  two 
auriculo-ventricular  zones,  and  the  triangular  interval  bounded 
by  all  three,  is  occupied  in  the  ox  by  a  calcareous  mass,  the 
so-called  os  cordis,  which  in  the  human  heart  is  represented  by 
fibro-cartilage.     The  sinuses  of  Valsalva  are  deeper  and  largerj 

*  Haller  (ppva  cUat)  says  the  mitral  orifice  is  oval  horizontally,  the  valves  being 
respectively  "  superior  '*  and  "  inferior." 

t  Peacock*B  estimate  of  the  mean  circumference  of  the  arterial  orifices  is  as 
follows: 

Males.  Females. 

Right  (pulmonary)    8  inches  4  lines.  8  inches  3  lines. 

Left  (aortic)  3      „      0    „  2       „     10  „ 

X  Haller  (optM  cUaJt)  states  that  there  are  no  aortic  sinuses  in  the  foetus  or  infant. 
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than  those  of  the  pulmonary  artery ;  from  the  two  anterior  of 
these  sinuses  the  coronary  arteries  take  origin,  the  anterior  from 
the  left,  and  the  posterior  from  the  right  sinus.  Briicke  main- 
tains that  the  orifices  of  these  vessels  are  within  range  of  the 
valves,  and  covered  by  them  when  raised ;  whilst  Haller,* 
Senac,"f'  Bertin^:  and  Morgagni,  and  most  modern  authorities, 
hold  a  contrary  opinion.  I  agree  with  the  latter,  being  con- 
vinced, from  personal  examination  in  the  dissecting  room  and 
dead-house,  of  a  great  number  of  hearts  free  from  diseaae  of  the 
aortic  valves,  that  Briicke's  opinion  is  incorrect 

To  this  subject  I  shall  have  occasion  to  revert  when  discussing 
the  rhythm  of  the  heart. 

The  muscular  fibres  of  the  heart  observe  an  apparently  com- 
plex arrangement,  being  disposed  in  successive  layers,  each  of 
which  affects  a  different  course  from  those  superficial  to  and 
those  beneath  it.  Vesalius§  described  the  fibres  of  the  ventricles 
as  being,  some  straight,  some  oblique,  and  others  transverse ;  the 
deep  fibres  taking  a  course  contrary  to  that  of  the  superficial 
He  compares  the  arrangement  to  a  "  plait  of  rushes." 

Lower§  beUeved  that  from  the  tendinous  rings  surrounding  the 
auriculo-ventricular  openings,  the  fibres  of  the  ventricles,  dis- 
posed in  two  planes,  a  superficial  and  a  deep,  expanded  over  the 
chambers  in  a  spiral  manner ;  a  few  at  the  surface  run  straight 
from  base  to  apex.  The  external  fibres  embrace  the  two  ventri- 
cles; those  which  cover  the  right  ventricle  ascend  from  left  apex 
to  right  base,  and  those  which  cover  the  left  ventricle  ascend 
from  right  apex  to  left  base.  The  fibres,  though  somewhat 
spirally  disposed,  are  not  in  unbroken  continuity,  the  arrange- 
ment being  that  of  the  figure  of  8,  the  fibres  which  pass  in  one 
direction  form  the  external  surface,  whilst  coursing  in  the 
opposite  direction  they  line  the  internal  surface.  The  most 
superficial  fibres  only  pass  to  the  apex,  those  more  deeply  seated 
turning  inwards  sooner. 

Lancisi§  held  that  a  tendinous  ring  surroimded  each  of  the 
four  openings  of  the  heart,  and  that  from  those  of  the  auriculo- 
ventricular  orifices  the  fibres  arose  and  passed  spirally  round 

•  Opui  citato  liber,  iv.  cor.  p.  367.  %  Trake  de»  Maladiet  du  Caw, 

t  Trcdu  de  la  Structure  du  Cceur,  p.  365-6.        §  Cited  by  Senao  (opui  eitat). 
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the  ventricles,  being  interlaced  like  wicker-work  in  their  course. 
The  fibres  of  the  auricles  start  from  the  roots  of  the  venae  cavsB 
and  pulmonary  veins,  and  passing  over  the  auricles  in  two 
layers,  viz.,  external  and  internal,  end  in  being  attached  to 
the  tendons  of  the  auriculo-ventricular  openings. 

Senac*  describes  three  layers  of  fibres  in  the  ventricles.  The 
most  superficial  arise  from  the  veins  and  auricles,  and  pass 
spirally  firom  base  to  apex.  Several,  however,  dip  into  the 
substance  of  the  heart,  and  seem  to  serve  as  "  binding  '*  fibres 
for  others.  The  principal  fibres  turn  in  at  the  apex  and  pass 
upwards,  forming  the  internal  surface  of  the  ventricles.  The 
descending  fibres  incline  at  di£ferent  angles  to  the  axis  of  the 
ventricles,  some  at  acute,  and  others  at  nearly  right  angles, 
the  latter  not  reaching  the  apex,  and  all  return  to  be  attached 
to  the  tendinous  rings  of  the  auriculo-ventricular  openings. 
Between  the  descending  and  the  ascending  fibres  is  a  third 
layer  similarly  disposed,  but  not  traceable  to  the  base.  The 
arrangement  is  the  same  for  the  two  ventricles,  and  their  fibres 
conjointly  form  the  septum. 

Window  maintained  that  the  heart  was  composed  of  two 
muscular  sacs  enclosed  in  a  third,  which  was  equally  muscular. 
Hallerf  describes  all  the  fibres  of  the  ventricles  as  seeming  to 
him  obUque,  approaching  rather  the  horizontal  than  the  vertical 
line.  Arising  in  the  situation  of  the  right  auricle,  they  are  bent 
roimd  the  anterior  or  convex  surface  of  the  heart,  to  the  apex, 
and  thence  bau^k  to  the  right  auricle  along  the  inferior  or  plane 
surface  of  the  heart.  Near  the  base  many  fibres  run  inwards 
towards  the  cavity  to  form  the  cameae  columnse,  and  hence  the 
walls  are  thinner  at  the  apex  than  at  the  base.  The  external 
and  internal  strata  are  more  oblique,  the  intermediate  fibres 

■ 

more  transverse.  In  the  septum  cordis  the  fibres  of  both  ven- 
tricles are  interlaced,  but  nearly  parallel  The  fibres  of  the 
n^uscuU  papillaries  axe  straight 'a^d  run  f«>xn  apex  towards 
venous  (auriculo- ventricular)  openings. 

He  described  the  superficial  fibres  of  the  left  auricle  as  being 
transverse,  and  the  deep  as  oblique,  some  ascending,  some  descend- 
ing, and  others  surroimding  the  orifices  of  the  pulmonary  veins. 

*  Opu8  cUtU.  t  Opiu  ciUUf  liber,  iv.,  cor. 
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Pettigrew*  has  carefully  studied  and  minutely  described  the 
arrangement  of  the  muscular  fibres  of  the  heart  According  to 
him  the  ventricles  are  composed  of  seven  superposed  layers  of 
fibres,  i.  e.,  three  superficial  layers,  a  "middle  layer,"  and  three 
deep  layers.  The  three  superficial  layers  run  from  base  to  apex, 
and  from  right  to  left  downwards,  with  progressively  increasing 
obliquity,  the  first  nearly  vertical.  Bud  the  third  nearly  horizon- 
tal, whUst  the  fourth  or  middle  layer  is  all  but  horizontal  These 
fibres  are  connected  at  the  base  chiefly  with  the  auriculo-ventri- 
cular  tendinous  rings,  but  partly  also  with  those  of  the  arterial 
orifices ;  a  few  likewise  with  the  columnas  camese.  They  do 
not,  however,  arise  from  those  rings,  being  connected  with  them 
only  by  areolar  tissue.  Several  are  inflected  from  the  anterior 
surface,  in  the  line  of  the  anterior  coronary  groove,  to  form  the 
ventricular  septimi,  two  thirds  of  which  are  formed  of  the  in- 
flected fibres  of  the  left  ventricle,  and  one-third  by  those  of  the 
right  ventricla  In  the  septum  the  inflected  fibres  course  obli- 
quely upwards.  The  fibres  of  the  deep  layers  run  from  apex  to 
base,  and  from  right  to  left  upwards,  likewise  with  progressively 
increasing  obliquity,  those  of  the  first  (fifth  from  the  surface) 
being  nearly  horizontal,  and  those  of  the  third  (seventh  from 
the  surface)  nearly  vertical  The  deep  fibres  are  continuous 
with  those  of  the  superficial  layers  at  the  apex  and  base,  so  as  to 
form  a  series  of  concentric  elipses,  the  seventh  with  the  first, 
the  sixth  with  the  second,  and  the  fifth  with  the  third,  respec- 
tively. The  layers  are  curtailed  in  vertical  dimensions  in 
progressive  ratio  from  the  first  to  the  seventh,  so  that  the  ex- 
treme apex  is  composed  of  only  a  single  layer,  viz.  the  first, 
the  anterior  and  posterior  portion  of  which  are  so  inflected  and 
mutually  involved  that  the  anterior  fibres,  after  curving  round, 
enter  the  apex  at  the  posterior  surface,  and  become  continuous 
with  the  posterior  columae  camese  and  papillary  muscle ;  whilst 
the  posterior  fibres,  after  being  inflected  to  the  front,  enter  the 
apex  anteriorly,  and  become  continuous  with  the  anterior  cameae 
columnsB  and  papillary  muscle.     Thus  is  formed  the  "  vortex," 

*  On  the  Arrangement  of  the  Muscular  Fibres  in  the  ventricles  of  the  Vertebrate 
Heart,  with  Physiological  Remarks,  by  James  Bell  Pettigrew,  M.D.,  PhUosop  Trans., 
part  iii.,  1867. 
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or  "  whorl,"  at  the  apex  of  the  left  ventricla  The  aggregate  of 
the  colunmse  camesB  and  musculi  papillaxes  constitute  the 
seventh  layer,  which  courses  spirally  from  right  to  left,  and  from 
apex  to  base. 

The  right  ventricle  is  moulded  on  the  left  The  septum  ven- 
triculorum  is  formed  by  an  inflection  of  the  anterior  wall  in  the 
line  of  the  anterior  interventricular  sulcus,  and  none  of  the 
layers  cross  this  groove  except  a  narrow  band  derived  from  the 
superficial  layers  near  the  base,  whilst  posteriorly  all  the  layers 
cross  the  groove.  Hence,  perhaps,  the  deficiency  of  the  basal 
portion  of  the  septum  ventriculum  in  the  early  stage  of  embry- 
onic development  The  inflected  or  septal  fibres  derived  from 
the  right  ventricle  belong  exclusively  to  the  three  superficial 
layers;  all  the  more  deeply  seated  fibres  being  interrupted  at  the 
septum.  Hence  the  right  side  of  the  septum  is  much  thinner 
than  the  left 

The  layers  entering  into  the  right  ventricle  are  less  thick  than 
those  of  the  left,  a  fact  which  explains  the  comparative  thinness 
of  the  walls  of  that  chamber.  The  walls  of  both  ventricles  are 
thickest  at  the  centre,  owing  to  the  relative  vertical  dimensions 
of  the  successive  layers  previously  described. 

The  sinuses  of  the  auricles  are  composed  of  a  superficial 
layer  common  to  both  auricles,  and  passing  horizontally  from 
one  to  the  other,  but  most  distinctly  so  on  the  anterior  surface. 
A  great  portion  of  this  layer  is  inflected  into  the  interauricular 
septum  posteriorly;  and  two  deep  layers,  one  of  which  consists 
of  looped  fibres  connected  by  both  thdbr  extremities  with  the 
auriculo-ventricular  rings,  and  the  other  of  annular  fibres,  situate 
at  the  vense  cavae,  the  coronary  sinus,  and  the  pulmonary  veins, 
and  constituting  a  sort  of  sphincter  for  these  vessels.  Upon  the 
venae  cavae  and  the  pulmonary  veins  these  fibres  extend  from 
the  auricles  nearly  half  an  inch  The  walls  of  the  appendices 
consist  of  a  superficial  layer  of  annular,  and  a  deep  layer  of 
vertical  fibres,  the  musculi  pectinati  already  described. 

Luton  *  describes  the  fibres  of  the  ventricles  as  common  and 
proper.  The  former  are  the  "unitive"  fibres  of  Gerdy,  and  are 
disposed  on  the  anterior  and  posterior  surfaces.     The  anterior 

*  Nouveau  Dietionncdre  de  Midecint  et  de  Ohirurgie  PraUqu£  ;  Paris,  1S68. 
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fibres  pass  down  from  right  to  left,  and  from  base  to  apex,  and 
are  disposed  in  three  ways,  being  all,  however,  rolled  in  at  the 
apex  like  a  whorl,  leaving  a  minute  aperture  between,  through 
which  the  ventricle  may  be  entered  without  dividing  any  of  its 
fibres.  One  set,  the  "simple  looped  fibres"  (Bourgery),  pass 
from  the  anterior  to  the  posterior  wall,  and  return  to  the  base 
along  the  internal  surface  of  the  posterior  wall,  to  be  inserted 
into  the  posterior  segments  of  the  aortic  and  mitral  zones. 
Another  set,  the  "figure  of  8"  fibres  (Bourgery),  pass  from  be- 
hind forwards  at  the  apex,  course  along  the  inner  surface  of  the 
anterior  wall  to  the  base,  where  they  are  likewise  attached  to  the 
anterior  segments  of  the  aortic  and  mitral  zones.  The  third  set 
passes  in  to  form  the  columnar  cameae,  and  are  inserted  through 
the  chordae  tendinese  into  the  segments  of  the  mitral  valve. 

The  posterior  "unitive"  fibres  pass  from  the  posterior  seg- 
ments of  the  axiriculo-ventricular  zones,  obliquely  downwards  and 
to  the  right  edge  of  the  heart,  where  they  enter  the  right  ventricle 
in  succession,  along  the  entire  right  border,  the  longest  being  at 
the  apex,  and  are  thence  reflected  upwards  on  the  inner  surface 
of  the  anterior  wall,  forming  "  simple  loops,"  to  be  inserted  into 
the  right  auriculo-ventricidar  zone,  and  that  of  the  pulmonary 
artery,  and  also  forming  coliminae  cameae  to  be  inserted  through 
the  chordae  tendineae  into  the  tricuspid  valve. 

The  proper  fibres  of  the  ventricles  are  disposed  in  loops  at- 
tached to  the  anterial  and  axiriculo-ventricular  zones,  and  form 
cylinders,  open  at  the  apex  (but  here  narrow),  and  at  the 
auriculo- ventricular  orifice,  and  interposed  between  the  de- 
scending and  ascending  layers  of  the  "  unitive "  fibres.  The 
septum  is  formed  of  fibres  derived  from  both  ventricles,  but 
chiefly  the  left 

The  auricular  walls  are  likewise  composed  of  two  layers  of 
muscular  fibres,  viz.,  a  common  and  a  proper. 

The  muscle  of  the  heart,  according  to  Kolliker,*  differs  from 
voluntary  muscle  in  the  following  particulars,  viz.,  the  fibres 
are  only  one  third  the  size  of  those  of  volimtary  muscle ;  the 
longitudinal  striae  are  occasionally  better  marked  than  the  trans- 
verse ;  they  are  more  easily  broken  up  into  filaments  and  frag- 

*  TraiU  (CBitUdoffie  Humame, 
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menta.  The  sarcolemma  is  difficult  of  demonstration,  save  by 
reagents.  The  primitive  fasciculi  are  often  infiltrated  with  fatty 
granulations  disposed  in  lines,  a  condition  which  exists  in  an 
exaggerated  form  in  fatty  degeneration.  The  fibres  are  not,  as 
in  voluntary  muscle,  disposed  in  fasciculi  of  different  orders, 
but  are  closely  packed,  with  very  little  connective  tissue,  and 
are  connected  with  one  another  by  branched  fibres,  which  justi- 
fies the  conclusion  that  they  contract  simultaneously.  I  have 
found  the  average  diameter  of  the  fibres  to  be  1-1300  of  an  inch ; 
but  the  linear  arrangement  of  highly  refractile  granules  within 
the  fibres  I  have  not  met  with,  save  in  the  early  stage  of  fatty 
d^eneration.  This  "granular"  condition  of  the  fibres  is  re- 
garded by  Ormerod  *  as  precursory  to  fatty  transformation. 

The  arteries  of  the  heart,  named  coronary  firom  their  peculiar 
disposition  in  the  form  of  circlets  or  chaplets,  are  usually  two  in 
number,  the  right  or  posterior,  and  the  left  or  anterior.  They 
arise  from  the  aortic  sinuses  of  Valsalva,  immediately  above  the 
level  of  the  free  edges  of  the  valves  when  raised  against  the 
walls  of  the  vessel  The  former  from  the  anterior  and  right, 
and  the  latter  from  the  anterior  and  left  sinus. 

Occasionally  both  vessels  arise  by  a  common  trunk,  which 
subdivides  into  two  branches,  representing  the  usual  arteries. 
Still  more  rarely  there  are  three,  or  even  four  parent  trunks,  the 
supernumerary  vessels  arising  as  duplicates  from  the  anterior 
sinuses,  but  smaller  in  size  than  the  representatives  of  the  usual 
vessels. 

The  right  coronary  artery  descends  between  the  root  of  the 
aorta  and  the  right  auricular  appendix ;  it  then  enters  the  right 
auriculo-ventricular  groove,  passes  horizontally  to  the  right,  and 
divides  into  two  branches.  Of  these  the  smaller  descends  obli- 
quely to  the  left,  along  the  right  border  of  the  heart  to  the  right 
apex,  whilst  the  larger  or  horizontal  branch  continues  in  the  auri- 
culo-ventricular groove,  to  the  posterior  inter\^entricular  sulcus, 
where  it  undergoes  further  division  into  two  branches,  viz.,  a 
vertical  or  larger,  which  descends  in  that  groove  to  the  apex, 
and  a  horizontal,  which  terminates  by  anastomosing  with  the 
horizontal  branch  of  the  left  coronary  artery.     In  its  course  the 

*  St,  Barth4)hmew*s  Hospital  Beport,  vol.  !▼.,  1865. 
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trunk  of  the  right  coronary  artery  supplies  small  branches  to  Uie 
right  axiricular  appendix,  pulmonary  artery,  right  auricle  and 
ventricle,  whilst  its  branches  are  expended  in  supplying  the 
right  auricle  and  ventricle,  and  the  posterior  part  of  the  septum 
ventriculorum. 

The  left  coronary  artery  descends  obliquely  to  the  left,  be- 
tween the  pulmonary  artery  and  appendix  of  the  left  auricle, 
to  the  anterior  interventricular  groove,  where  it  undergoes  divi- 
sion into  two  branches,  the  larger  of  which  descends  in  that 
groove  to  the  right  of  the  apex,  where  it  inosculates  with  the 
vertical  branch  of  the  right  coronary,*  whilst  the  smaller  takes  a 
horizontal  course  in  the  left  auriculo-ventricular  sulcus,  to  anas- 
tomose posteriorly  with  the  corresponding  branch  of  the  right 
artery.  This  branch  supplies  by  its  trunk  some  branches  to 
the  aorta,  pulmonary  artery,  and  left  auricular  appendix,  and  by 
its  two  branches  of  division,  the  left  auricle  and  ventricle  and 
the  anterior  portion  of  the  septum. 

The  coronary  veins  are  divisible  into  the  greai  cardiac  or  coro- 
nary  vein,  and  the  small  coronary  veins.  The  great  coronary 
vein  commences  at  the  apex  of  the  heart,  whence  it  ascends  by 
the  anterior  interventricular  furrow,  receiving  in  its  course 
superficial  and  deep  branches  from  both  ventricles,  and  from  the 
septum.  At  the  base  of  the  ventricles  it  becomes  horizontal, 
passing  in  the  left  auriculo- ventricular  groove  to  the  posterior 
surface  of  the  heart,  and  opening  into  the  right  auricle  between 
the  orifice  of  the  inferior  vena  cava  and  that  leading  into  the 
right  ventricle.  This  vessel,  in  the  terminal  portion  of  its  course, 
is  remarkable  for  its  large  size,  aud  named  the  coronary  aimu  ; 
it  receives  tributary  brcmches  from  the  left  auricle  and  ventricle; 
amongst  the  latter  is  a  large  brsmch  which  ascends  along  the 
left  border  of  the  heart  to  join  the  principal  trunk  at  a  right 
angle,  and  a  still  larger  vein,  the  posterior  interventricular,  which 
ascends  from  the  apex  by  the  posterior  interventricular  groove, 
and  opens  into  the  coronary  sinus  at  its  termination. 

*  Hyril  (NaL  Hittor.  Review,  1861,  p.  821)  m  the  result  of  aserieB  of  experimenti 
with  injection,  dedareB  that  the  communication  betwisen  the  right  and  left  coroDaiy 
arteries,  if  it  exist  at  all,  is  not  such  as  to  admit  of  the  passage  of  ordinary  injectioii 
material  from  one  to  the  other. 
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The  coronary  veins  are  unprovided  with  valves,  save  at  their 
openings  into  the  sinus.  The  communication  of  the  sinus  with 
the  right  auricle  is  guarded  by  the  valve  of  Thebesius  already 
described.  Cruveilhier*  denies  the  alleged  competency  of  this 
valve  to  prevent  reflux,  because,  in  his  experience,  injection 
thrown  into  the  auricle  by  the  superior  vena  cava  has  always 
found  entrance  into  the  coronary  sinus.  The  contraction  of  the 
amide,  however,  at  the  only  period  when  the  contained  blood  is 
subjected  to  pressure  equivalent  to  that  of  an  injecting  syringe, 
is  probably  sufficient  to  insure  the  closure  of  the  orifice  and 
prevent  reflux.  The  small  coronary  veins  are  those  which  have 
been  previously  described  as  conveying  blood,  chiefly  from  the 
right  side  of  the  heart,  and  opening  by  minute  orifices  into  the 
right  auriclaf 

The  nerves  of  the  heart  are  derived  immediately  from  the 
cardiac  plexuses,  two  in  number,  viz.,  the  superficial  and  the 
deep.  These  plexuses  are  formed  by  the  union  of  the  cardiac 
branches  derived  from  the  three  cervical  ganglia  of  the  sympa- 
thetic, and  those  from  the  pneumogastric  and  the  recurrent  la- 
ryngeal nerves. 

The  cardiac  nerves  from  the  sympathetic  are  three  in  number, 
the  superior,  middle,  and  inferior.  The  superior  or  superficial 
cardiac  nerve  arises  by  two  branches  from  the  superior  cervical 
ganglion,  and  by  an  equal  number  from  the  sympathetic  cord 
below  it ;  it  descends  the  neck,  resting  on  the  longus  coUi  muscle 
behind  the  carotid  sheath,  and  inside  the  middle  cervical  gang- 
lion ;  at  this  point  it  gives  off  a  large  branch  which  undergoes 
division  into  three.  One  of  these  crosses  over  the  inferior 
thyroid  artery,  and  descends  to  the  thyroid  body,  whilst  the  two 
remaining  brcuiches  embrace  the  common  carotid  artery,  and 
descend  on  its  anterior  surface  to  join  the  first  cardiac  branch  of 
the  pneumogastric.  The  nerve  then  passes  across  the  inferior 
thyroid  artery  and  recurrent  laryngeal  nerve,  and  on  the  right 
side  enters  the  chest  either  before  or  behind  the  subclavian 
artery,  and  is  conducted  by  the  arteria  innominata  to  the  eirch 
of  the  aorta,  behind  which  it  passes  to  join  the  posterior  cardiac 

*  DeacripHvt  Anatomy^  vol.  ii.,  p.  766. 

t  BeoAO  deniet  that  any  of  these  veins  open  into  the  left  side  of  the  heart. 
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plexus,  giving  ofif  a  few  branches  which  twine  around  to  the 
anterior  surface  of  that  vesseL 

The  nerve  of  the  left  side  enters  the  chest,  resting  on  the  left 
common  carotid  artery,  and  crosses  the  arch  of  the  aorta  ante- 
riorly or  posteriorly  (usually  the  former)  to  enter  the  anterior 
cardiac  plexus.  These  nerves,  in  their  course,  communicate  with 
the  external  laryngeal,  the  pneumogastric,  the  middle  cervical 
ganglion,  and  the  recurrent  laryngeal 

The  middle  cardiac  nerve,  also  named  deep  and  great  cardiac 
nerve,  arises  from  the  lower  and  inner  angle  of  the  middle  cer- 
vical ganglion ;  it  then  descends  behind  the  carotid  sheath,  and 
enters  the  chest  on  the  right  side  by  passing  either  in  front  of 
or  behind  the  subclavian  artery*;  and  on  the  left,  between  the 
carotid  and  subclavian  arteries.  In  its  course  down  the  neck  it 
communicates  with  the  superficial  cardiac,  and  the  recurrent 
laiyngeal  nerve,  and  after  entering  the  chest  follows  the  course 
of  the  trachea,  by  which  it  is  conducted  to  the  deep  cardiac 
plexus."f-  In  the  thorax,  the  deep  cardiac  communicates  with 
the  recurrent  laryngeal  and  the  superficial  cardiac  nerves,  the 
connection  with  the  latter  being  established,  on  the  right  side, 
on  the  posterior  and  external  surface  of  the  innominate  artery. 

The  inferior  cardiac  nerve  arises  from  the  lower  cervical,  fire- 
quently  also  in  part  from  the  first  thoracic  ganglion;  on  the 
right  side  it  descends  behind  the  subclavian  artery;  and  on  the 
left,  in  company  or  in  union  with  the  middle  cardiac  nerve,  to 
enter  the  deep  cardiac  plexus. 

On  both  sides  this  nerve  communicates  with  the  middle  car- 
diac and  the  recurrent  laryngeal;  and  on  the  right,  this  is  ob- 
served to  take  place  behind  the  subclavian  artery. 

The  cardiac  branches  of  the  pneumogastric  are  derived  in 
part  directly  from  that  nerve,  and  in  part  from  the  recurrent 
laryngeal  The  former  are,  in  the  neck,  mperioT  and  inferior. 
The  superior  cardiac  branch  or  branches  of  the  pneumogastric 
arise  from  that  nerve  about  the  level  of  the  thyroid  cartilage, 
and  after  a  short  course  downwards,  are  lost  by  uniting  with  the 

*  Scarpa  (japvLi  dUU.)  describes  it  as  invariably  passing  in  front  of  the  subdavian 
artery. 

t  According  to  Scarpa  {cpui  citat.)  it  is  lost  in  the  cardiac  ganglion  of  Wrisbecg. 
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sympathetic  cardiac  nerves*  The  inferior  cardiac  is  a  nerve  of 
considerable  size,  arising  from  the  pneumogastric  at  the  lower 
part  of  the  neck ;  on  the  right  side  it  enters  the  chest  on  the 
outer  side  of  the  innominate  artery,  and  joins  one  of  the  cardiac 
branches  of  the  sympathetic,  which  it  accompanies  into  the  deep 
cardiac  plexus.  The  inferior  cardiac  nerve  of  the  left  side 
passes  in  front  of  the  aorta  to  enter  the  superficial .  cardiac 
plexus.  Finally,  within  the  chest,  the  right  pneumogastric  gives 
off,  whilst  lying  on  the  side  of  the  trachea,  a  few  small  branches 
which  descend  to  the  deep  cardiac  plexus ;  but  on  the  left  side 
these  branches  come  from  the  recurrent  laryngeal ;  which  nerve 
also  gives  off  on  the  right  side  several  cardiac  filaments  from 
the  convexity  of  its  curve. 

The  superficial  cardiac  pkxiis  lies  within  the  curve  of  the  arch 
of  the  aorta,  and  in  front  of  the  right  branch  of  the  pulmonary 
artery.  It  is  formed  from  the  left  superior  or  superficial  car- 
diac nerve,  which  ends  in  it  wholly  or  in  greater  part ;  and  the 
inferior  cardiac  branch  of  the  left  pneumogastric,  and  occasion- 
ally also  that  of  the  right  side.  At  the  point  of  union  of  the 
two  nerves  which  contribute  to  form  this  plexus,  a  small  gangli- 
form  enlargement,  the  cardiac  ganglion  of  Wrisberg,  is  occa- 
sionally found-  This  plexus  ends  in  the  anterior  coronary 
plexus  ;  but  from  it  pass  numerous  lateral  branches  in  front  of 
the  left  pulmonary  artery,  to  the  left  anterior  pulmonary  plexus. 

The  deep  cardiac  plexus  lies  between  the  transverse  portion 
of  the  arch  of  the  aorta,  and  the  bifurcation  of  the  trachea, 
above  the  point  of  division  of  the  pulmonary  artery.  In  it  ter- 
minate the  cardiac  branches  of  the  cervical  sympathetic,  except 
the  left  superior;  and  those  of  the  pneumogastrics,  except  the 
left  inferior ;  besides  those  derived  from  the  recurrent  laryngeal 
nerves  of  both  sides.  From  the  right  side  of  this  plexus  a  great 
number  of  branches  descend  in  front  of  the  right  pulmonary 
artery,  to  join  the  branches  from  the  superficial  plexus  in  the 

*  Scarpa  {oput  ciUU.)  describes  two  superficial  cardiac  nerves  as  arising  from  the 
pneumogastric  on  each  side ;  the  superior  a  short  distance  above  the  subclavian 
artery  on  the  right  side,  and  passing  down  in  front  of  that  vessel  at  its  origin  ;  the 
inferior  likewise  above  the  subclavian  artery  on  the  right,  and  entering  the  chest  in 
front  of  it. 
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formation  of  the  anterior  coronaiy  plexus;  from  it,  likewise, 
some  branches  pass  behind  the  pulmonary  artery,  to  supply 
the  right  axiricle,  and  a  few  to  join  the  posterior  coronary 
plexus;  and  from  its  left  side  a  few  jQlaments  pass  along  the 
ductus  arteriosus  into  the  superficial  plexus,  whilst  the  greater 
number  of  branches  enter  the  posterior  coronary  plexus.  From 
both  sides  of  the  deep  plexus  several  branches  are  given  oflF  to 
the  anterior  pulmonary  plexuses. 

The  coroTiary  plexuses  correspond  in  number  and  position  with 
the  coronary  arteries,  the  course  of  which  they  follow  on  the 
surface  of  the  heart.*  The  atvterior  coronary  plexus  is  derived 
primarily  from  the  superficial  cardiac ;  it  is  placed  between  the 
pulmonary  artery  and  aorta,  below  which  point  it  is  reinforced 
from  the  deep  cardiac,  and  sends  off  numerous  branches  which 
accompany  the  anterior  coronary  artery  in  its  coursa 

The  posterior  coronary  plexus  is  formed  chiefly  from  the  left, 
but  receives  a  few  branches  from  the  right  extremity  of  the 
deep  cardiac  plexus.  It  accompanies  the  posterior  coronary 
artery  to  the  posterior  surface  of  the  heart. 

Nerve  filaments  fiom  the  coronary  plexuses  accompany  the 
branches  of  the  coronary  arteries,  not  only  on  the  surface,  but 
Likewise  into  the  substance  of  the  heart.  They  are  distributed  in 
the  muscular  tissue  of  the  organ,  and  form  a  fine  net- work  be- 
neath its  Hning  membrane,  easily  seen  in  the  heart  of  the  lamb. 

These  nerve-fibres  freely  intercommunicate  in  the  substance 
of  the  heart,  and  at  their  points  of  junction  minute  gangliform 
enlargements,  first  described  by  Eemak,  f  may  be  observed. 
These  ganglia  are  dispersed  everywhere  through  the  muscular 
tissue  of  the  heart,  but  may  be  found  in  greatest  number  in  the 
interventricular  and  the  auriculo-ventricular  septa.  Three  of 
these  demand  special  notice,  viz.,  the  ganglion  of  Bemak  par 
excellence y  near  the  opening  of  the  inferior  vena  cava;  that  of 
Bidder  near  the  mitral  orifice ;  and  the  ganglion  of  Ludwig  in 
the  wall  of  the  right  auricle. 

*  Scarpa  (Tabula  Neurological  Ticini,  1794,  paum)  in  his  description  of  the  coro- 
nary arteries  and  plexuses,  transposes  both.  Thus,  he  describoB  the  right  ooionaiy 
artery  and  plexus  as  anterior j  and  the  left  as  poiterior. 

t  MuUer's  Archiv.  1844. 
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The  sub-peiicaidiac  ganglia  (so  called)  of  Lee  are  generally 
regarded  as  only  thickenings  of  the  neurilemma.  To  the  ganglia 
in  the  septa  between  the  auricles  and  ventricles,  in  the  imme- 
diate vicinity  of  the  auiiculo-ventricular  openings,  the  experi- 
ments of  Paget  have  directed  special  attention,  as  intimately 
associated  with  the  rhythmic  action  of  the  heart. 

The  lymphatics  of  the  heart  are  deep  and  superficial.  The  for- 
mer permeate  the  substance  of  the  heart  and  terminate  in  the 
latter,  which  follow  the  course  of  the  blood  vessels  from  the  apex 
towards  the  base,  and  there  form  by  their  union  two  large  trunks, 
one  for  the  right,  and  another  for  the  left  side.  The  right  lym- 
phatic trunk  ascends,  resting  upon  the  aorta,  and  crosses  the 
transverse  portion  of  the  arch  between  the  innominate  and  the 
left  carotid  arteries,  to  the  trachea,  and  thence  to  the  right  lym- 
phatic duct,  which  it  enters. 

The  left  trunk  courses  along  the  trunk  of  the  pulmonary 
artery  to  its  bifurcation.  It  then  passes  behind  the  arch  of  the 
aorta  to  the  trachea,  which  conducts  it  into  the  neck,  where  it 
opens  into  the  thoracic  duct  near  its  termination.  These  two 
trunks  in  their  course  along  the  aorta  and  pulmonary  artery, 
form,  each,  by  their  frequent  division  and  reunion,  a  chain 
rather  than  a  single  vessel. 

The  diviensions,  weight,  capacity,  and  thickness  of  the  heart, 
and  its  various  parts,  are  subject  to  such  considerable  variety, 
even  within  the  limits  of  health,  that  it  is  difi&cult,  and  in  the 
opinion  of  many  authors  impossible,  to  fix  a  standard  of  com- 
parison. The  following  estimates  are  given  as  the  means  of  a 
great  number  of  experiments  by  the  subjoined  authors. 

Measmes  of  size  are  given  in  inches  and  dedmals  of  an  inch  ;  measnreB  of  capa- 
city in  ounces  and  decimals  of  an  ounce. 

Bizot's  measurements,  with  the  exception  of  the  depth  of  the  sigmoid  valves,  are 
givGi  as  rendered  into  British  measure  in  Dr.  Stokes's  work  on  DiMotes  of  the 
Heart  and  Aorta* 
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Doctor  Herbert  Davies,*  in  a  communicatioii  to  the  Eoyal  So- 
ciety, lays  down  a  law  of  fixed  relative  proportion  between  the 
areas  of  the  orifices  on  the  two  sides  of  the  heart,  which  may  be 
briefly  stated  as  follows,  viz.:  As  an  indispensable  condition  to 
the  maintenance  of  the  circulation,  and  the  avoidance  of  stasis, 
equal  volumes  of  blood  must  pass  through  the  corresponding 
orifices  on  the  two  sides  of  the  heart  in  the  same  time,  or  during 
the  systole  of  the  auricles  and  of  the  ventricles  respectively;  but 
as  the  systemic  is  more  extensive,  and  Uabla  to  greater  and  more 
numerous  obstacles  than  the  pulmonic  circulation,  it  must  be 
effected  with  greater  velocity  and  force  than  the  latter,  in  order 
to  be  accomplished  within  the  same  time,  and  with  equal  cer- 
tainty, and  the  left  ventricle  must  exceed  the  right  in  thickness 
in  an  equal  proportion;  but  in  order  that  the  same  volumes  of 
blood  shall  pass  through  corresponding  orifices  within  the  same 
period  of  time,  but  with  different  velocity  and  force,  the  areas  of 
the  orifices  must  differ  in  a  degree  correlative  with  that  of  the 
velocity  and  force  of  the  circulation  through  them,  but  inversely; 
and  furthermore,  the  relative  proportion  of  the  area  of  the  cor- 
responding orifices  on  the  two  sides  of  the  heart  is  the  same; 
thus,  the  area  of  the  tricuspid  :  area  of  the  mitral  orifice  : :  area 
of  pulmonic  :  area  of  aortic  orifice.  The  velocity  of  the  streams 
through  the  respective  orifices  is  inversely  as  the  areas  of  those 
orifices.  Through  the  tricuspid  orifice  the  velocity  of  the  current 
is  5  inches  per  second,  through  the  mitral  7  inches ;  pulmonic, 
7*3  inches,  and  aortic  231  inches  in  the  second. 

This  is  a  most  important  communication,  as  placing  upon  a 
proper  and  scientific  basis  the  relative  size  of  the  corresponding 
orifices,  and  thickness  of  the  walls  of  the  corresponding  chambers 
on  the  two  sides  of  the  heart. 

The  proportion  which  the  weight  of  the  heart  bears  to  that 
of  the  body  has  been  variously  estimated ;  by  Tiedemann  it  is 
given  as  1 :  160 ;  by  Clendinning  as  1 :  158  (male),  1 :  149  (female) ; 
and  by  Eeid  as  1  :  169  (male),  1  :  176  (female). 

Bouillaudf  states  that  the  walls  of  the  heart  increase  in 

•  Trcouaetimu  of  Royal  Society,  1870,  and  Abstract  in  Med.  Press  and  Circular, 
27th  April,  1870. 

t  TraiU  Climqui  des  Maladies  du  Coeur,  tome  premier,  1835. 
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thickness  in  a  progressive  ratio  from  16  to  40  years^  being 
thicker  in  persons  of  strong  build  and  tall  stature  than  in  those 
of  the  opposite  conformation. 

According  to  Reid*  the  heart  increases  in  weight  during  the 
entire  period  between  16  and  70  years,  being  in  the  male 
8oz.  lOdr.,  and  in  the  female  6  oz.  13dr.  at  the  first-mentioned 
age,  and  12oz.  6dr.  and  9oz.  5dr.  respectiyely,  at  the  age  of  70 
years.  Peacock's^  estimates  for  these  ages  respectively,  in  the 
two  sexes,  are,  male  8oz.  2fdr.,  female  8oz.  Ifdr.;  and  male  lOoz. 
13Jdr.,  female  7oz. 

Bouillaud  estimates  the  weight  of  an  atrophied  heart  as  in 
the  mean  175  grammes  below  the  standard,  and  an  hypertro- 
phied  heart  as  having  a  mean  excess  in  weight  of  211  to  298 
grammes.  The  most  hypertrophied  heart,  he  adds,  is  more  than 
five  times  the  weight  of  the  most  atrophied,  and  nearly  thrice 
that  of  the  normal  heart  The  heaviest  heart  which  he  has  met 
with  weighed  21ioz.  Lobstein  has  seen  one  which  weighed 
32oz.  after  removal  of  clots.  I  have  in  my  possession  two 
hearts,  to  be  referred  to  in  the  sequel,  each  of  which  weighs 
over  32oz. ;  one  of  these  was  removed  from  the  body  of  a  boy 
under  eighteen  years  of  age.  Dr.  StokesJ  has  exhibited  to  the 
Pathological  Society  a  heart,  with  adherent  pericardium,  which 
weighed  41bs.  2oz. 

The  following  graphic  account  of  the  development  of  the  heart 
and  great  vessels  is  taken  from  Quain's  Anatomy  :§ 

"  The  heart  first  appears  as  an  elongated  sac  or  dilated  tube 
lying  at  the  forepart  of  the  embryo,  having  two  veins  connected 
with  it  behind,  and  a  large  arterial  trunk  proceeding  from  it  in 
front.  This  tube  exhibits  rhythmic  contractions  of  its  walls 
from  a  very  early  period.  Its  form  is  at  first  symmetrical,  but 
soon  it  becomes  curved  or  bent  upon  itseK  like  a  horse-shoe, 
and  projects  on  the  ventral  aspect  of  the  body  towards  the  right 
side. 

*  Lend,  and  Edinb,  Monthly  Jowr,  of  Med,  Science,  April,  1848. 
t  Ih.t  1846,  and  subsequently  (1854)  printed  in  separate  form. 
t  Pathol.  Society  (DubUn)  Beportt,  1868-9. 

§  ElemenU  of  Anatomy,  edited  by  Drs.  Sharpey,  Allen  Thompson,  and  Cleland, 
1867,  vol.  L  p.  828. 


DEVELOPMENT  OF  THE  HEABT.  43 

"  As  this  bending  increases,  the  yenous  end  approaches  the 
arterial,  and  at  the  same  time  the  tube,  which  progressingly  in- 
creases in  size  and  in  the  thickness  of  its  walls,  becomes  divided 
by  two  slight  constrictions  into  three  compartments,  opening 
successively  into  each  other.  The  first,  next  to  the  veins,  is  the 
av/ricviar  portion,  the  middle  one  is  the  ventricular^  and  the 
last,  which  is  the  primitive  arterial  trunk,  is  named  the  huRjus 
arteriosus, 

"  The  auricular  portion  becomes  placed  behind  the  ventricu- 
lar compartment,  and  relatively  to  that  cavity,  considerably 
enlarged.  Moreover,  two  little  pouches  appear  upon  it,  one  at 
each  side,  which  form  the  future  auricular  appendages.  The 
walls  of  the  ventricular  portion  are  already  thicker  than  the 
rest 

"  The  next  series  of  changes  consists  in  the  gradual  subdivi- 
sion of  the  single  auricle,  ventricle,  and  arterial  bulb,  each  into 
two  compartments,  to  form  the  right  and  left  auricles,  the  right 
and  left  ventricles,  and  the  pulmonary  artery  and  aorta ;  and 
these  changes  are  accompanied  by  an  alteration  in  the  position 
of  the  parts  with  relation  to  the  body,  the  ventricular  portion 
now  lying  transversely,  so  as  to  bring  that  portion  which  is  after- 
wards to  form  the  apex,  towards  the  left  side. 

"  This  subdivision  commences  first  in  the  single  ventricular 
portion  of  the  heart.  A  small  notch  appears  externally  to  the 
right  of  the  apex,  which  goes  on  increasing  in  depth  for  some 
weeks,  and  then  is  again  gradually  obliterated.  In  the  mean- 
time, about  the  fourth  or  fifth  week,  a  septum  begins  to  rise  up 
internally  firom  the  right  side  of  the  heart,  at  a  little  distance 
firom  the  apex,  and  from  the  anterior  wall  of  the  cavity,  and 
proceeds  in  the  direction  of  the  base,  towards  the  arterial  bulb, 
and  about  the  eight  week  is  complete.  Traces  of  the  subdivi- 
sion of  the  auricular  portion  commence  early  in  the  form  of  a 
slight  constriction  on  the  outer  surface,  which  marks  off  the 
future  auricles,  the  left  being  at  first  the  smaller  of  the  two 
but  the  auricular  septum  is  not  begun  until  after  that  of  the 
ventricles  is  completed.  About  the  ninth  week  it  appears, 
growing  from  above  and  behind  downwards  and  forwards,  and 
at  length  comes  to  meet  and  coalesce  below  v«dth  the  rising  edge 
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of  the  interventricular  septum.  The  interauricular  septum,  how- 
ever, remains  incomplete  during  intra-uterine  life,  and  leaves 
an  opening  in  the  middle  which  forms  the  foramtn  ovale.  The 
farther  steps  in  the  separation  of  the  auricles  are  connected  with 
the  changes  which  take  place  at  the  entrances  of  the  great  veins. 
There  are  now  three  large  vessels  terminating  in  the  auricular 
extremity  of  the  heart  Of  these,  two  correspond  with  the  su- 
perior and  the  inferior  vena  cava,  and  the  third  is  the  great 
coronary  vein.  At  first,  after  the  interauricular  septum  is  partly 
formed  above,  the  inferior  cava  opens  directly  into  the  left 
auricle,  which  is  the  smaller  of  the  two,  but  about  the  twelfth 
week  a  septum,  the  valve  of  the  foramen  ovale,  which  afterwards 
forms  the  floor  of  the  fossa  ovalis,  rises  up  on  the  left  side  of 
the  entrance  of  the  vein,  which  thus  comes  to  open  into  the 
right  auricle ;  whilst  at  the  same  time  the  separation  of  the  two 
auricles  is  also  rendered  more  complete  by  the  gradual  advance 
of  the  valve  over  the  foramen  ovale,  leaving,  however,  the 
passage  open  imtil  after  birtL 

"  Another  valvular  fold  is  developed  at  an  early  period  on 
the  right  and  anterior  border  of  the  orifice  of  the  inferior  cava, 
between  it  and  the  auriculo- ventricular  orifice ;  this  is  the  Eu- 
stachian valve.  It  appears  to  continue  the  opening  of  the  infe- 
rior cava  towards  the  upper  margin  of  the  foramen  ovale,  and 
directs  the  blood  of  the  vein  through  that  passage. 

"  The  left  auricle  has  at  first  no  connection  with  the  pulmo- 
nary veins.  The  manner  in  which  the  connection  is  afterwards 
established  has  not  yet  been  ascertained. 

"Originally  the  heart  is  composed  of  a  mass  of  nucleated 
ceUs,  similar  in  character  to  those  which  primarily  constitute 
the  other  organs  of  the  body.  Muscular  tissue  is  subsequently 
formed  from  these  ceUs;  but  the  rhythmic  contractions  com- 
mence and  proceed  for  some  time,  whilst  the  heart  is  yet  com- 
posed of  ceUs,  and  before  the  muscular  fibres  have  been  deve- 
loped. 

"  The  Cheat  Vessels :  At  first  the  bulbus  arteriosus  is  divided 
into  two  arches,  which  pass  upwards  and  outwards,  one  on  each 
side,  then  turn  downwards,  and  form  a  right  and  left  root  of  the 
aorta,  which  are  at  first  separate,  but  afterwards  unite  behind  the 
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heart  and  in  front  of  the  vertebral  column,  to  form  the  aingle 
stem  of  the  descending  aorta.  The  distance  soon  elongates  be- 
tween those  arches  and  the  arterial  bulb,  and  four  otJier  pairs  of 
arches  appear  in  series  from  above  downwards,  passing  outwards 
from  the  vessel  which  ascends  to  the  firet  arch,  and  opening  into 
that  which  descends  from  it  Thus  there  are  on  each  side  jixt 
arthts,  an  internal  or  anterior  trunk  uniting  the  origins  of  the 
arches,  and  an  external  or  posterior  trunk  uniting  their  termina- 
tions, and  continued  into  one  of  the  roots  of  the  aorta.  These 
vascular  arches  are  placed  each  in  one  of  the  branchial  processes 
of  the  dorsal  plates,  but  it  is  to  be  noted  that  the  whole  five 
arches  do  not  co-exist ;  for  the  highest  disappear  before  the  las  t 
are  developed.  This  arrangement  of  blood-vessels,  together  with 
the  originally  aingle  condition  of  the  heart,  corresponds  to  a 
certain  extent  with  the  permanent  condition  of  the  heart  and 
branchial  arteries  in  fishes,  with  difference  as  regards  the  vascu- 
lar arches  in  the  human  fcetus,  and  that  of  mammals,  birds,  and 
scaly  reptiles,  that  they  never  present  any  furtier  branchial  sub- 
di^-ision. 

"As  the  interventricular  septum  is  approaching  the  base  of 
the  heart,  that  is,  about  the  seventh  or  eighth  week,  the  arterial 
bolb  becomes  also  divided  by  an  internal  partition,  meeting 
from  opposite  sides,  into  two  vessels,  which  are  slightly  twisted 
on  each  other,  and  are  so  adjusted  as  to  become  connected,  the 
anterior  with  the  right,  and  the  posterior  with  the  left  ventricle; 
these  vessels  aft«rwarda  constitute  the  commencement  of  the 
pulmonaty  artery  and  of  the  aorta.  A  furrow  subsequently, 
beginning  on  the  outside,  completes  the  separation  into  two 
vessels, 

'■  Whilst  the  arterial  bulb  is  thus  converted  into  the  com- 
mencement of  the  pulmonary  artery  and  aorta,  the  five  vascular 
arches  arising  from  it  undergo  a  metamorphosis,  by  which  the 
permanent  aorta,  with  the  brachio-cephalic  veasels  and  the  pul- 
monary arteries,  are  formed.  The  general  results  of  this  change 
have  been  observed  by  several  embryologists,  but  it  has  not  yet 
been  made  out  with  certainty  in  aU  its  details. 

"  It  is  generally  admitted,  however,  that  the  fourth  arch  on  the 
Isft  side  (couBtiiig  from  above),  which  receives  blood  from  the 
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aortic  division  of  the  bulb,  is  persistent,  and  continuing  to  en- 
large, eventually  becomes  the  arch  of  the  aorta.  The  fourth 
arch  on  the  right  side,  as  well  as  the  first,  second,  and  third 
arches  on  both  sides,  are  obliterated  to  a  greater  or  less  extent, 
while  certain  portions  of  them,  remaining  pervious  and  connected 
with  the  aortic  arch,  appear  to  form  the  commencement  of  the 
great  vessels  rising  from  it 

"  Both  the  arches  of  the  fifth  pair  were  held  by  Baer  to  be 
connected  with  the  pulmonary  division  of  the  bulb,  and  to  send 
ramifications  into  the  lungs,  so  as  to  form  the  right  and  left 
branches  of  the  pulmonary  artery  respectively;  the  further  or 
distal  portion  of  the  right  arch  being  obliterated,  while  the  cor- 
responding part  of  the  left  side  continued  open,  as  the  dtu^tis  ar- 
terios^is,  until  birtL     According  to  this  view,  the  third  arch  on 
each  side  is  persistent  as  the  subclavian  artery,  and  the  external 
trunk  above  this  remains  as  the  vertebral  artery,  and  the  in- 
ternal as  the  carotid;  while  the  internal  trunk  between  the  third 
and  fourth  arches  of  the  right  side  becomes  the  innominate  ar- 
tery.   In  so  far  as  it  applies  to  birds  and  some  reptiles  this  view 
may  be  correct     But  a  different  view  of  the  metamorphosis,  as 
it  occurs  in  mammalia  and  man,  has  more  recently  been  pre- 
sented by  Rathke,  which  has  been  adopted  by  KoUiker  and 
others,  and  probably  is  more  consistent  with  trutL    According 
to  Rathke,  in  man  and  mammalia  one  arch  only,  viz.,  the  left 
fifth,  is  concerned  in  the  formation  of  the  pulmonary  arteries ; 
and  the  fifth  arch  of  the  right  side  is  entirely  obliterated.    From 
the  fifth  left  arch  a  branch  is  given  off,  which,  together  with 
the  proximal  part  of  the  arch,  forms  the  pulmonary  artery,  and 
which  divides  into  the  primary  branches  for  the  right  and  left 
lung,  the  distal  part  of  the  arch  being  converted,  as  according  to 
Baer's  theory,  into  the  ductus  arteriosus.    The  fourth  arch  of  the 
right  side,  according  to  Bathke,  forms  the  commencement  of  the 
right  subclavian  artery ;  a  branch  is  given  off  opposite  the  ex- 
ternal extremity  of  the  fourth  arch  on  both  sides,  which  forms 
on  the  right  side  the  remainder  of  the  right  subclavian,  and  on 
the  left  the  whole  of  that  artery ;  the  vertebral  arteries  are  de- 
rived from  the  subclavians  external  to  the  system  of  arterial 
aatehes;  the  internal  trunks  in  their  extent  between  the  third 
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and  fourth  arches  remain  as  the  common  carotids,  and  in  the  re- 
mainder of  their  extent  form  the  external  carotids,  while  the 
third  arches  and  the  external  trunks  above  them  are  converted 
into  the  internal  carotid  arteries." 

The  Jieart  of  tJiefcetus  occupies  a  vertical  position  in  the  body 
till  about  the  fourth  month,  when  it  commences  to  undergo  a 
partial  revolution  on  its  antero-posterior  axis,  by  which  the  apex 
is  carried  to  the  left  of  the  mesial  line,  and  the  long  axis  of  the 
organ  becomes  oblique  in  relation  to  it  Again  I  quote  from 
Quain's  Anatomy*  " For  a  long  period  the  auricular  portion  is 
larger  than  the  ventricular,  and  the  right  auricle  is  more  capa- 
cious than  the  left ;  but  towards  birth  these  peculiarities  disap- 
pear, and  the  ventricular  portion  becomes  the  larger  part  of  the 
heart  As  to  the  ventricles  themselves,  the  right  is  at  first  the 
smaller;  afterwards  it  becomes  the  larger  of  the  two,  and  at 
birth  their  size  is  about  equal  In  the  right  ventricle  the  infon- 
dibulum  is  at  first  less  marked  than  afterwards. 

*'For  a  time  the  walls  of  the  ventricles  are  comparatively 
speaking  very  thick,  and  the  thickness  of  both  is  nearly  the 


sama" 


The  comparatively  greater  thickness  of  the  walls  of  the  right 
ventricle  in  the  foetal  heart,  than  in  that  of  the  adult,  is  due  to 
the  circimistance  that  in  foetal  life  the  right  ventricle  has  im- 
posed upon  it  in  great  part,  the  function  of  propelling  the  blood 
through  the  vessels  of  the  lower  half  of  the  body,  and  likewise 
through  the  extensive  and  tortuous  circuit  of  the  placental  sys- 
tem; whereas,  during  extra-uterine  existence,  the  pulmonary 
circulation  alone  is  maintained  by  this  chamber.  The  salient 
distinctive  features  of  the  foetal  heart  are,  the  direct  communi- 
cation between  the  right  and  left  auricles  through  the  foramen 
ovale,  the  patency  of  the  ductus  arteriosus,  and  the  large  size 
of  the  Eustachian  valva 

The  foramen  ovale  occupies  the  lower  and  posterior  part  of  the 
interauricular  septum ;  it  attains  its  greatest  magnitude  about 
the  sixth  month  of  foetal  life,  is  bounded  by  a  smooth  and  round- 
ed muscular  rim,  from  the  lower  and  posterior  portion  of  which 
a  valvular  fold,  the  opercvitim,  of  a  crescentic  figure,  and  consist- 

•  Vol.  i.  p.  827. 
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ing  of  a  duplicature  of  the  endocardium  with  some  intervening 
fine  elastic  tissue,  ascends.  The  operculum  adheres  to  the  lateral 
boundaries  of  the  foramen,  but  superiorly  it  is  unattached,  and 
here  it  presents  a  concave  margin,  which,  although  overlapping 
the  superior  boundary  of  the  foramen,  being  placed  on  the  left 
side  of  the  septum,  admits  the  passage  of  a  current  from  right  to 
left,  but  resists  one  in  the  opposite  direction.  Senac*  correctly 
holds  that  the  foramen  ovale  is  kept  open  in  the  foetus  by  rela- 
tively greater  pressure  on  the  right  side  of  the  operculum ;  after 
air  has  entered  the  lungs,  however,  and  the  pulmonary  circula- 
tion has  been  established,  the  pressure  borne  by  the  two  sur- 
faces is  equal,  and  hence  immobility,  and  subsequent  adhesion  of 
the  valve. 

Usually  within  a  period  of  ten  to  twelve  days  after  birth  com- 
plete adhesion  takes  place,  and  direct  conmiunication  between 
the  two  auricles  is  thereby  entirely  and  permanently  interrupted; 
but  occasionally,  although  closure  of  the  passage  by  adhesion  has 
not  been  eflfected,  by  default  of  nutritive  activity  in  the  tissues, 
or  from  some  other  and  imknown  cause,  interauricular  conmiu- 
nication is  not  set  up,  owing,  probably,  to  an  equality  of  pressure 
existing  upon  the  opposite  surfaces  of  the  operculum.  Should 
this  equality,  however,  become  deranged  from  any  cause,  then 
intermixture  of  the  venous  with  the  arterial  blood  may  take 
place,  for  the  first  time,  it  may  be,  at  an  advanced  period  of  lifa 

There  is  another  condition  of  the  valve  which  may  give  rise 
to  the  passage  of  blood  in  the  opposite  direction,  namely,  firom 
the  left  into  the  right  auricle,  of  which  examples  will  be  ad- 
duced in  the  progress  of  this  work ;  this  condition  is  one,  not  of 
defect  of  adhesion  but  of  development;  the  upward  growth  of 
the  valve  has  fallen  short  of  the  superior  margin  of  the  opening, 
and  hence  patency  of  the  latter,  and  transit  of  blood  in  the 
direction  of  least  pressure,  or  from  left  to  right  side. 

The  existence  of  a  third  branch  of  the  pulmonary  artery,  the 
ductus  arteriosus,  constitutes  another  distinctive  peculiarity  of 
the  foetal  circulatory  system.  This  branch  arises  from  the  root 
and  distal  wall  of  the  left  division  of  the  pulmonary  artery,  and 
in  point  of  size  and  direction  represents  the  continuation  of  the 

*  Ojnu  ciUU.,  p.  412. 
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parent  trunk  of  that  vesseL  It  is  about  half  an  inch  in  length, 
passes  upwards  and  to  the  left,  and  joins  the  aorta  on  its  inner 
surface,  at  the  termination  of  the  arch,  that  is,  a  short  distance 
below  the  point  of  origin  of  the  left  subclavian  artery ;  here  the 
left  recurrent  laryngeal  nerve  hooks  round  it  inferiorly,  in  its 
ascent  to  the  larynx. 

During  foetal  life,  the  great  bulk  of  the  blood  circulating 
through  the  trunk  of  the  pulmonary  artery  passes  by  the  ductus 
arteriosus  into  the  descending  aorta,  two  minute  streamlets  only 
passing  by  the  lateral  branches  of  that  vessel  into  the  lungs, 
whence  it  is  returned  to  the  left  auricle  by  the  pulmonary  veins. 
At  birth,  circulation  through  the  ductus  arteriosus  is  arrested; 
the  vessel  begins  to  shrink,  and  about  the  fourth  day  is  com- 
pletely closed;  thenceforward  it  is  represented  by  an  impervious 
ligament,  or  fibrous  band. 

Doctor  Alvarenga  of  Lisbon,*  in  a  pamphlet  of  great  value, 
gives  the  results  of  his  examination  of  the  hearts  of  infants  and 
children  between  the  ages  of  one  day  and  twelve  years,  at  the 
Hospital  of  St  Joseph,  and  the  Foundling  Hospital  in  that  city, 
with  a  view  to  determining,  1st,  the  time  of  closing  of  the  fora- 
men ovale ;  2nd,  that  of  the  ductus  arteriosus ;  3rd,  the  relative 
times  of  closing  of  both  these  structures  in  the  same  individual 
The  total  number  of  hearts  examined  was  213,  and  the  conclu- 
sions at  which  he  has  arrived  may  be  summed  up  as  follows, 
viz. : 

1.  That  the  foramen  ovale  never  closes  before  two  and  a-half 

months,  and  only  very  rarely  indeed  before  the  age  of  six 
months,  and  that  it  frequently  is  found  open  up  to  the 
twelfth  year. 

2.  That  the  arterial  canal  is  never  obliterated  before  the  thirtieth 

day,  and  very  rarely  before  the  sixtieth,  and  that  it  is  usu- 
ally closed  before  the  end  of  the  fifth  year. 

3.  That  the  arterial  canal  is  usually  obliterated  before  the  fora- 

men ovale  is  closed. 
The  reviewer  very  justly  observes,  in  relation  to  Dr.  Alva- 
renga's  tables:  "Much  remains  to  be  cleared  up  concerning  the 
condition  of  the  foramen  ovale  between  that  period  (six  months) 

*  BrU»  and  Foreign  Med,'Chirurg,  Beview,  No.  Ixzxix,  Januarj^,  1870. 
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and  the  twelfth  year,  before  we  can  have  any  accurate  know- 
ledge of  the  time  of  closing  of  this  structure." 

Senac  erroneously  concludes  that  the  closure  of  the  ductus  ar- 
teriosus is  due  to  "extension,"  consequent  upon  the  elongation  of 
the  aorta  by  the  larger  volume  of  blood  circulating  through  it 
after  the  establishment  of  respiration. 

The  Eustachian  valve,  at  a  very  early  period  of  intra-uterine 
existence,  was  so  amply  developed  as  to  cover  completely  the 
interval  between  the  orifice  of  the  inferior  vena  cava  and  the 
foramen  ovale,  and  form,  with  the  posterior  wall  of  the  auricle, 
a  continuation  of  the  cava  quite  into  the  foramen,  so  as  effec- 
tually to  preclude  intermixture  of  the  current  entering  the  au- 
ricle by  the  inferior  cava,  with  those  from  the  superior  cava  and 
coronary  vein.  There  seems  reason  to  conclude,  however,  that 
for  a  considerable  period  before  birth  the  valve  has  been  incom- 
petent to  effect  this  object,  and  that  its  free  margin  has  become 
gradually  more  and  more  distanced  from  the  annulus  ovalis, 
partly  in  consequence  of  the  progressive  expansion  of  the 
auricle,  and  partly  because  of  the  gradual  atrophy  from  disuse, 
of  the  valve  itself.  The  closure  of  the  foramen  ovale,  which 
takes  place  at  birth,  entirely  and  permanently  suspends  this 
function  of  the  Eustachian  valve,  which  seems  thenceforward 
to  serve  only  as  a  partial  "break"  to  reflux  upon  the  Uver  in  the 
erect  posture  of  the  body. 

In  the  body  of  the  foetus,  the  internal  iliac  arteries  of  the 
adult,  under  the  name  of  htfpogastric  and  umbilical  arteries,  and 
in  point  of  magnitude  and  direction  representing  the  continu- 
ation of  the  common  iliacs,  pass  upwards  in  the  posterior  and 
the  lateral  false  ligaments  of  the  urinary  bladder,  to  its  superior 
fundus,  and  thence  in  the  superior  or  suspensory  ligament  or 
fold  of  peritoneum,  to  the  umbilicus,  where  they  meet  and 
twine  around  the  umbilical  vein,  and  by  it  are  conducted  to  the 
placenta.  These  vessels  convey  the  largest  portion  of  the  blood 
of  the  common  iliac  arteries  to  the  placenta,  where  it  undergoes 
oxidation,  and  whence  it  is  returned  by  the  umbilical  vein  to 
the  liver.  The  division  and  deligation  of  the  funis  after  birth 
involves  closure  of  all  three  vessels,  the  consequence  of  which, 
as  regards  the  hopogastric  arteries,  is  that  these  vessels  become 
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entirely  obliterated  as  far  back  as  the  superior  fundus  of  the 
bladder,  and  ultimately  by  a  process  of  progressive  atrophy  are 
converted  into  fibrous  cords,  which,  resting  on  the  peritoneum, 
divide  the  internal  inguinal  pouches,  eaich,  into  an  inner  and  an 
outer  portion.  From  the  superior  fundus  of  the  bladder  back- 
wards to  the  edge  of  the  great  sacro-sciatic  notch,  where  the 
main  branches  of  the  internal  iliac  are  given  off,  the  vessels 
undergo  partial  atrophy  and  diminution  of  calibre,  and  under 
this  form  they  continue  through  life  as  the  superior  posterior 
vesical  arteries. 

In  the  horizontal  fissure  of  the  liver,  the  umbilical  vein  gives 
oflF  usually  two  small  branches,  which  enter  and  are  distributed 
in  the  left  lobe ;  and  at  the  jimction  of  the  horizontal  and  trans- 
verse fissures  it  undergoes  ultimate  division  into  two  branches ; 
of  these  the  larger  passes  in  the  transverse  fissure  towards  the 
right  side,  to  anastomose  with  the  left  branch  of  the  vena  portce 
whilst  the  second  and  smaller  branch,  under  the  name  of  djicttcs 
venosus,  representing  the  continuation  of  the  parent  trunk,  runs 
upwards  and  backwards  in  the  horizontal  fissure,  to  open  into 
the  left  hepatic  vein  near  the  junction  of  that  vessel  with  the 
vena  cava  ascendens.  During  foetal  life  the  intestinal  canal  is 
in  a  state  of  functional-  abeyance,  or  of  preparedness  to  assume 
at  birth  its  proper  fimction.  The  portal  circulation  of  the  foetus, 
therefore,  represents  only  the  volume  of  blood  circulated  in  the 
stomaich,  intestinal  canal,  spleen,  and  pancreas,  for  the  purpose  of 
tissue-nutrition.  This,  constituting  the  weaker  current,  is  carried 
off  by  that  of  the  right  branch  of  the  umbilical  vein  in  the  trans- 
verse fissure  of  the  liver,  and  circulated  through  the  medium  of 
the  right  portal  branches  in  the  right  lobe  of  that  organ.  When, 
however,  alimentary  matter  is  introduced  into  the  stomach  after 
birth,  and  the  digestive  viscera  assume,  for  the  first  time,  their 
special  function,  "  a  draught,"  or  afflux  of  arterial  blood  towards 
these  organs  is  the  immediate  consequence.  A  full  volume  of 
blood  now  circulates  in  the  vena  portae,  whilst,  on  the  other  hand, 
the  circulation  of  the  umbilical  vein  has  been  entirely  arrested 
by  deligation  and  division  of  the  funis ;  the  current,  therefore, 
now  sets  in  from  the  portal  to  the  umbilical  branches  in  the 
liver,  and,  owing  to  the  attraction  of  secretion  operating  upon 
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the  lateral  branches,  the  ductus  venosus  is  entirely  drained,  and 
becomes  impervious  and  atrophied,  as  does  likewise  the  trunk  of 
the  umbilical  vein  from  the  umbilicus  to  the  transverse  fissure 
of  the  liver.  These  vessels  are  completely  obliterated,  usually 
about  the  fourth  day  after  birth. 

Coincidently  with  the  first  act  of  inspiration  a  series  of  impor- 
tant organic  changes  is  initiated  in  the  heart.  Consequent  upon 
the  introduction  of  atmospheric  air  into  the  lungs,  an  afflux  to 
these  organs  through  the  lateral  branches  of  the  pulmonary  artery 
takes  place,  and  the  ductus  arteriosus  being  entirely  and  perma- 
nently emptied  by  the  draught  so  established,  undergoes  gradual 
obliteration  and  wasting.  The  blood  which  had  now  for  the  first 
time  circulated  in  large  volume  through  the  pulmonary  vessels, 
is  poured  in  equal  quantity  into  the  left  auricle.  The  operculum 
is  pressed  down  from  the  left  side  upon  the  foramen  ovale,  and 
becomes  gradually  agglutinated  to  its  margins,  closing  the  pas- 
sage, as  previously  described.  The  entire  mass  of  the  blood  en- 
tering the  right  auricle  is  now  carried  into  the  right  ventricle,  the 
Eustachian  valve  undergoes  gradual  wasting,  and  the  head,  neck, 
and  upper  extremities,  no  longer  enjoying  a  monopoly  of  a  com- 
paratively pure  circulation,  as  in  fcetal  life,  cease  to  be  developed 
disproportionately  to  the  rest  of  the  body. 

Physiology  of  the  Heart.  The  rhythm  of  the  heart  means  pro- 
perly its  continued  alternate  contraction  and  relaxation  at  de- 
terminate intervals  of  time;  but,  as  commonly  understood,  a 
number  of  concomitant  but  subsidiary  phenomena,  manifest  to 
the  senses,  is  included  within  the  meaning  of  this  term.  In  this 
broader  sense  it  may  be  defined  as  the  regular  and  uninterrupted 
succession,  and  periodic  recurrent,  in  association  with  the  auction 
of  the  hearty  of  certain  phenomena  of  sound  and  of  motion,  alter- 
nMing  with  hrief  but  uneqival  intervals  of  silence  and  repose,  and 
coeval  with  the  life  of  the  animal. 

The  entire  group  of  phenomena,  positive  and  negative,  consti- 
tute an  action  or  pulsation  of  the  heart,  and  of  these,  within  the 
range  of  health,  and  in  the  sitting  posture  of  the  body,  from  65 
to  95  occur  within  the  minute ;  the  former  in  advanced  age, 
and  the  latter  in  childhood.  This  standard  is  arbitrary,  but  at 
least  approximately  correct.    The  difficulty,  universally  admit- 
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ted,  of  drawing  a  sharp  boundary  line  between  the  contenninons 
regions  of  health  and  disease,  even  structurally  in  the  post- 
mortem room,  is  greatly  enhanced  when  this  has  to  be  accom- 
plished in  the  living  body,  and  by  reference  to  function  exclu- 
sively. For  groups  consisting  of  great  numbers  an  average 
may  be  taken,  possessing  at  least  approximate  accuracy,  but  for 
individuals,  owing  to  the  many  and  various  shades  of  difiFerence 
in  individual  organization,  each,  however,  potential  in  its  in- 
fluence upon  the  rate  of  cardiac  pulsation,  a  health-rate  cannot 
be  fixed  save  by  reference  to  the  collective  standard.  I  am 
acquainted  with  persons  in  reputedly  good  health,  and  who 
enjoy  it  in  the  conventional  sense,  performing  aU  the  duties  of 
their  station,  involving  active  and  constant  labour  both  physical 
and  mental,  whose  puW  is  habitually  not  above  50  in  the 
minute.  The  opposite  condition,  of  a  permanently  quick  pulse, 
is  not  equally  compatible  with  apparent  health.  I  am  not 
acquainted  with  an  example,  in  the  adult,  of  a  pulse  persistently 
at  90,  in  which  the  existence  of  disease  of  some  kind  was  not 
sufficiently  manifest. 

The  phenomena  which  constitute  a  pulsation  of  the  heart,  and 
the  succession  and  repetition  of  which  in  regular  order,  and  at 
determinate  intervals,  constitute  its  rhythm,  enumerated  in  the 
order  of  their  succession  from  an  arbitrary  starting  point  in  the 
cycle,  are  the  following,  viz.,  impulse,  wave-like  movement  more 
or  less  localized  within  the  region  of  the  precordium,  first  sound 
short  pause  or  period  of  silence,  second  sound,  long  pause. 

The  regular  succession,  and  unfailing  repetition  of  this  cycle 
of  phenomena,  constitute  one  of  the  most  remarkable,  as  it  is 
the  most  typical  manifestation  of  animal  life.  Several  theories 
have  been  propounded  in  explanation  of  the  alternate  contrac- 
tion and  relaxation  of  the  heart,  upon  which  the  above-men- 
tioned sensible  phenomena  depend.  These  theories  may  be 
classified  under  two  heads,  namely,  those  of  direct,  and  those  of 
mediate  stimulation.  Both  would  imply  the  presence,  in  the 
muscular  tissue  of  the  heart,  of  the  property  of  irritability,  in 
virtue  of  which  it  is  capable  of  responding  to  a  stimulus  by  an 
act  of  contraction,  the  duration  of  which  corresponds  with  that 
of  the  stimulus  applied. 
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Haller*  was  the  first  writer  who  systematized  the  theory  of 
direct  stimulation.  According  to  him,  the  contractility  of  the 
heart  is  quite  independent  of  nervous  influence,  and  brought  into 
action  by  the  contact  of  the  blood  with  the  internal  surface 
of  its  several  chambers.  When  contact  ceases  in  any  particular 
chamber  by  departure  of  the  blood  from  it,  contraction  of  the 
walls  of  that  chamber  likewise  ceases,  and  thus  relaxation  super- 
venes ;  but,  owing  to  the  cyclical  character  of  the  circulation, 
and  the  existence  of  an  auricle  and  a  ventricle  on  each  side  of 
the  heart,  the  former  is  of  necessity  full  and  in  diastole,  when 
the  latter  is  empty  and  in  systole.  Thus,  an  alternate  contrac- 
tion and  relaxation  is  maintained,  not  only  in  regard  to  each 
chamber,  but  likewise  as  between  the  auricle  and  the  ventricle 
of  the  same  side  of  the  heart. 

Nor  is  this  all ;  for  as  the  circulation  is  twofold,  systemic  and 
pulmonic,  the  heart  is  a  duplicate  organ,  and  this  double  alter- 
nation of  contraction  and  relaxation  is  repeated  on  both  sides. 

There  seems,  in  limine,  a  fatal  objection  to  this  theory,  taken 
as  presented  by  its  illustrious  author,  namely,  that  it  involves 
the  admission  of  a  pre-existing  force  to  set  the  blood  in  motion, 
ere  the  chambers  of  the  heart  could  have  been  excited  to  con- 
tract by  contact  with  it.  Or  is  it  that  blood  having  been  pri- 
marily formed  in  the  heart  itself,  the  property  of  irritabiUty,  by 
which  its  presence  there  was  resented  on  the  occasion  of  the  first, 
as  of  all  subsequent  contractions,  was,  at  the  outset,  suddenly 
conferred  upon  the  organ  ?  This  would  seem  to  be  a  rather 
gratuitous  and  unwarranted  assumption.  Then,  agcdn,  is  the 
stimulus  of  black  blood  required  for  the  right  heart,  and  of  red 
blood  for  the  left  ?  Bichatf  in  his  experiments  on  asphyx^ 
found  black  blood  circulated  freely  through  the  left  side  of  the 
heart.  Finally,  there  is  the  objection  to  this  theory,  that  the 
heart  of  a  cold-blooded  animal,  e.g.,  a  frog,  may  continue  to  pul- 
sate for  a  considerable  period  after  its  removal  from  the  body  of 
the  animal,  although  during  the  time  no  blood  has  been  in  cir- 
culation through  it. 

SenacJ  advocates  the  Hallerian  doctrine  in  a  modified  form. 

•  Opera  Minora,  torn.  i.  p.  166. 

t  Traits  de  Physiologie,  par  F.  A.  Longet,  1869,  vol.  ii.  p.  108. 

t  Opus  citat.,  p.  454. 
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He  maintains  that  the  vense  cavse  and  the  pulmonary  veins 
contract  rhyllunically,  and  propel  the  blood  into  the  auricles, 
which,  in  teajKinse  to  the  stinmliia  of  contact,  contract  upon  the 
blood  and  force  it  iuto  the  ventricles ;  and  tlieae,  resenting  its 
presence,  react  and  urge  it  into  the  aorta  and  pulmonary  artery. 
He  ad<Is,  these  "  machines "  continue  to  act  "  as  long  as  the 
vital  principle  resides  in  the  tissue  of  the  brain  and  of  the 
nerves."  These  last  words  imply  a  radical  modification  of  the 
doctrine  of  "  inherent  irritability  "  of  Haller. 

BrUcke*  holds  that  the  rhythm  of  the  heart  is  due  to  the 
necessarily  intermittent  and  periodic  character  of  the  circulation 
in  the  coronary  vessels.  According  to  him,  the  sigmoid  valves 
of  the  aorta  cover  the  orifices  of  the  coronary  arteries,  and  pre- 
vent the  entrance  of  blood  into  them  during  the  systole  of  the 
left  ventricle ;  but  not  only  is  tlie  entrance  of  blootl  so  prevent- 
ed, but  that  already  in  circulation  in  the  walls  of  the  ventricles 
is  mechanically  pressed  out  through  the  coronary  veins,  so  that 
the  muscular  substance  is  rendered  exsanguine  pro  tern.  The 
effect  of  this  depletion  is  exhibited  in  relaxation  of  the  waJU  of 
the  ventricles,  by  which  blood  is  permitted  to  circulate  freely 
through  them,  and  the  sigmoid  valves  being  depressed  at  the 
same  moment,  the  mouths  of  the  coronary  arteries  are  thereby 
UQcovered,  and  blood  is  forced  into  them  by  the  elastic  recoil 
of  the  walls  of  the  aorta.  The  immediate  consequence  of  this 
is  contraction  of  the  ventricular  walls,  which,  by  rendering 
tbem  exsanguine  as  already  explained,  gives  rise,  in  turn,  to 
relaxation. 

Thei-e  are  many  patent  objections  to  this  theory.  It  makes 
uo  account  of  the  auricles,  which,  being  likewise  supphed  with 
blood  by  the  coronary  arteries,  and  being  in  diastole  when  the 
ventricles  are  in  systole,  are  thereforeiii  a  state  of  receptivity 
for  blood,  when,  under  the  conditions  of  tliis  theory,  none  can 
reach  them;  yet,  notwithstanding  this  deprivation,  they  con- 
tmct,  instead  of  relaxing,  immediately  after  ventricular-  systole. 
Again,  immediately  succeeding  aortic  reaction,  when,  according 
to  Briicke's  theory,  blood  finds  entrance  into  the  coronary 
arteries,  and  the  ventricles  should  contract,  there  is  a  proti-acted 

'  Longet  {upiu  cilal.j. 
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period  of  silence  (the  long  pause),  during  which  the  ventricles 
are  undergoing  progressive  diastole. 

Haller  and  Bertin,  moreover,  have  observed  blood  to  spout 
from  a  punctured  coronary  artery  with  increased  force  during 
ventricular  systole;  and  Hyrtl  has  recently  injected  the  coronary 
arteries  from  one  of  the  pulmonary  veins. 

I  have  repeatedly  examined  the  root  of  the  aorta,  with  a  view 
to  determining  the  relationship  between  the  semilunar  valves 
when  raised  against  the  walls  of  the  vessel,  and  the  orifices  of 
the  coronary  arteries.  I  have  usually  found  the  valves  to  fall 
short  of  the  mouths  of  the  coronary  arteries  by  several  linea 
Occasionally  I  have  seen  them  touch  the  lower  margin  of  the 
orifices,  hut  in  rvo  single  instance  to  cover  them. 

The  experience  of  Senac*  has  been  similar.  He  judiciously 
observes,  that  blood  in  some  quantity  must  enter  the  coronary 
arteries  during  ventricular  systole,  even  though  the  valves  when 
raised,  overlay  their  mouths ;  because,  in  being  raised,  the  valves 
must  force  into  them  a  portion  of  the  blood  resting  on  their 
arterial  surfaces,  whilst  it  is  being  pressed  out  of  the  sinuses. 
Morgagni  is  of  the  same  opinion. 

Brown-S^quard  has  expressed  the  opinion^  that  the  circula- 
tion of  blood  through  the  coronary  veins,  charged  with  carbonic 
acid,  constitutes  the  normal  stimulus  to  the  contraction  of  the 
heart;  and  M.  Lannelonque,J  availing  himself  of  the  doctrine 
of  Brown-S(5quard,  has  essayed  to  explain  the  difficulty  in  the 
way  of  the  reception  of  Briicke's  theory,  arising  from  the  al- 
ternating contraction  of  the  auricles  and  the  ventricles.  Accord- 
ing to  his  view,  immediately  the  ventricles  relax,  the  re-estab- 
lishment of  the  coronary  venous  circulation  in  their  waDs,  acting 
as  an  excitant  to  the  muscular  fibres,  brings  about  a  renewed  act 
of  systole.  During  auricular  diastole,  on  the  contrary,  he  as- 
sumes that  circulation  in  the  walls  of  these  chambers  is  arrested 
by  collapse  and  "  folding"  of  them;  as  the  auricles  fill,  the  coro- 
nary vessels  become  patulous,  and  are  disgorged  only  during 
auricular  systole,  because,  being  attached  to  the  muscular  fibres, 

•  Opua  citat,  p.  866. 

t  Exper.  lUaearchet  applied  to  Phytiology  and  Pathology,  1853,  p.  114. 

t  Circulation  Veineuu  de%  Parou  Auriculaires  du  Coeur.    Thhae  de  Parii,  1867. 
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they  are  held  open  by  their  contraction.  But  the  asaninption  of 
"  collapse  "  or  "  folding  "  of  the  walls  of  the  auricles  is  not  only 
gratuitous  and  unproven,  but  contradicted  by  obaer^'ation  and 
experiment,  as  will  appear  further  on.  The  auricles  are  never 
empty,  because,  when  disembogued  by  the  divarication  of  the 
auriculo-ventricular  valves  at  the  moment  of  cessation  of  ventri- 
cular systole,  they  are  supplied  at  an  equal  rate,  and  with  an 
equal  quantity  of  blood,  from  the  veins  opening  into  them. 

Then  again,  the  theory  will  not  hold  in  reference  to  the  al- 
leged period  of  disengorgement  of  the  veins,  that  of  auricular 
^•stole,  because  at  this  period  reflux  upon  the  coronary  sinus  is 
obviated,  either  by  the  closure  and  adequacy  of  the  valve  of 
Tbebesius.  or  the  constriction  of  the  orifices  of  the  vessel  by  the 
adjacent  contracting  fibres.  In  either  case,  the  orifice  would  not 
be  free  to  the  eiUranee  of  blood  during  auricular  systole. 

According  to  the  experiments  of  Ericlisen,*  not  only  the  irri- 
tability, but  likewise  the  contraction  of  the  heart  depends  upon 
the  coronary  circulation  ;  he  has  succeeded  in  arresting  the  ac- 
tion of  the  heart  by  ligaturing  the  coronary  arteries ;  he  found, 
moreover,  that  this  effect  was  precipitated  by  puncturing  the 
coronary  veins  at  the  same  time,  and  thus  rapidly  anasmiating 
the  heart-substance,  whilst  it  was  postponed  when  they  were  li- 
gatured. Schiff  professes  to  have  induced  even  local  paralysis  of 
the  heart  by  tying  the  artery  destined  for  the  supply  of  that 
portion  of  the  organ.  Wldlst,  on  the  contrary,  Ludwig,  R  Cyon, 
and  Bezold,  deny  altogether  the  alleged  influence  of  deligation  of 
the  coronary  arteries  upon  the  action  of  the  heart;  no  immediate 
consequence  of  this  operation  is  noticeable,  and  the  changes  that 
subsequently  ensue  in  the  number  and  force  of  the  pidsations, 
are  attributed  by  them  to  other  causes. 

The  doctrine  of  tlie  mediate  atimidation  of  the  heart  involves 
the  physiology  of  its  nerve-supply,  or  its  innert>ation.  It  has 
been  already  shown  (p.  35)  that  the  heart  derives  its  nerve- 
supply  from  two  sources,  namely,  the  pneumogostric  and  cervi- 
cal sympathetic.  The  filaments  of  these  nerves  are  distributed 
throughout  the  substance  of  the  heart,  but  notably  in  greatest 

"On  UiB  InaiMQce  at  the  Coronac;  Ciraulktion  on  tbe  AcUonof  the  Eeuii" 
Lmd.  Med.  Oaniu,  1S42. 
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number  on  its  internal  surface,  and,  in  connexion  with  them 
minute  ganglia  have  been  noticed  and  described,  first  by  Eemak,*. 
and  subsequently  by  Bowman,f  who,  however,  admits  their  ex- 
istence only  on  the  surface  of  the  auricles.  From  experiments 
performed  by  LudwigJ  and  confirmed  by  Heidenhain§  it  would 
seem  that  these  ganglia  are  located  principally  in  the  vicinity  of 
the  auriculo-ventricular  septa,  for  when  the  heart  of  a  frog  was 
divided  transversely  a  short  distance  below  the  auriculo-ventri- 
cular septimi,  the  auricles  and  the  attached  portion  of  the  ven- 
tricles continued  to  pulsate  rhythmically  for  some  time,  whilst 
the  inferior  fragment,  separated  by  section  from  the  ganglionic 
centre,  ceased  to  contract  immediately.  Bidder||  maintains  that 
the  coordinating  ganglia  of  the  heart  are  lodged  in  the  inter- 
auricular  septum,  and  hence  the  wave-like  character  of  the  con- 
tractile movement  from  the  auricles  towards  thie  ventricles. 

To  the  ganglia  situate  in  the  substance  of  the  heart  itself, 
most  modern  physiologists  incline  to  attribute,  as  its  immediate 
source,  the  rhythmical  contraction  of  the  organ ;  but  this  pos- 
tulate granted,  the  precise  agency  by  which  the  nerve-current 
emitted  from  these  centres  is  periodically  interrupted,  or  its  in- 
fluence on  the  muscle  of  the  heart,  whether  stimulant  or  inhibi- 
tory, is  neutralized  at  brief  and  determinate  intervals  of  time,  is 
one  of  the  deepest  problems  in  biology.  Mr.  Paget,ir  assiuning 
that  the  nutrition  of  the  heart  is  alternately  quickened  and  sus- 
pended through  the  agency  of  these  ganglia,  proposes  to  regard 
its  rhythmical  contraction  as  the  consequence  of  "  chronometric 
nutrition."  No  doubt,  the  doctrine  which  regards  nutrition  as 
the  remote  cause  or  essential  condition  of  all  vital  action,  upon 
which  Mr.  Paget*s  theory  rests,  is  critically  incontrovertible,  but 
tliis  only  amounts  to  presenting  the  difficulty  under  a  new  form, 
without  in  any  degree  diminishing  or  explaining  it. 

But  the  nerve-force,  whatever  may  be  its  character  or  effect, 

•  3fUller*8  Archivfiir.  Anat,  etc.,  1844. 
t  Physiological  Anatomy ^  1856,  vol.  ii.,  p.  342. 
X  Mailer's  Arch.,  etc.,  1848. 
§  CcmstatCs  Jahresbericht,  eta,  1855. 
11  Miiller's  Arch,,  1852. 

1]  Medical  Tima  and  Qazette,  January  11,  1859,  Lecture  on  the  Chroncmetry  of 
Life,  and  Croonian  Lecture  at  Royal  Society,  1857. 
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which  emanates  fipom  the  intracordial  ganglia,  is  only  borrowed 
from  the  cerebro-spinal  and  sympathetic  nerve-centres,  through 
the  cardiac  branches  of  the  pneumogastric  and  cervical  sympa- 
thetic nerves.  On  the  assumption,  to  be  presently  discussed, 
that  these  nerves  are  reciprocally  antagonistic  in  function,  a  few 
eminent  physiologists  have  recently  promulgated  the  doctrine 
of  alternate  stimulation  and  inhibition,  as  a  solution  of  the  prob- 
lem involved  in  the  periodicity  of  the  heart's  movement. 

Notwithstanding  the  emphatic  assertion  of  Haller*  that 
irritation  of  the  medulla  oblongata,  spinal  cord,  or  the  cardiac 
nerves,  induced  no  alteration  in  the  action  of  the  heart,  physio- 
logists have  arrived  at  the  almost  imanimous  conclusion,  that 
from  all  three  sources  a  nerve-force  emanates,  which  influences 
powerfully  the  rate,  the  force,  and  the  rhythm  of  the  heart's  ac- 
tion. Wilson  Philipf  was  one  of  the  first  writers  who  contri- 
buted to  the  settlement  of  this  question  affirmatively,  as  far  as 
r^ards  the  spinal  cord.  This  portion  of  the  nerve-centres  of 
decapitated  animals  was  moistened  with  alcohol,  a  solution  of 
opium,  and  of  tobacco,  respectively;  the  first-named  agent  so  ap- 
plied quickened  the  action  of  the  heart,  whilst  the  two  latter 
very  soon  retarded,  although  at  first  they  accelerated  it  He 
further  concluded  from  his  experiments,  that  the  cervical  portion 
of  the  cord  was  the  most  potential  in  regard  to  the  heart.  Pro- 
chaska:^  seems  to  have  been  the  first  to  assign  to  the  ganglionic 
nervous  system  the  special  function  of  quickening  the  contrac- 
tion of  the  heart,  localizing  this  function  in  the  cervical,  and  to 
a  slight  extent  also,  in  the  superior  thoracic  ganglia  of  the 
sympathetic.  Of  the  independence  of  this  system  in  regaid  to 
its  influence  over  the  heart,  the  examples  of  amyelencephalic 
foetuses§  in  which  the  heart  continued  to  pulsate,  notwithstand- 
ing the  absence  of  brain  and  spinal  cord,  aflbrd  striking  illustra- 
tion. In  the  sequel,  however,  it  will  appear,  that  the  evidence 
thus  furnished  is  by  no  means  conclusive  as  regards  the  adult 

TnfimTnft.1- 
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f  An  Exper.  Inquiry  into  the  Laws  of  the  Vital  FunctUmi :  Lon.  1817. 

%  Opera  omnia  (Viemue,  1800.) 

§  Morgoffni,  Dt  SedibuM  et  Cauiis  Morborumf  Epiitola  zlviii 


60         ANATOMY  AND  PHYSIOLOGY  OF  THE  HEART. 

Legallois,*  in  1811,  concluded  from  a  series  of  experimenta, 
that  the  spinal  cord  was  the  source  of  the  contractility  of  the 
heart  These  experiments  were  of  a  character  to  show  that 
destruction  of  the  lumbar,  dorsal,  and  cervical  portions  of  the 
cord  respectively,  in  young  rabbits,  was  followed,  within  a  few 
minutes,  by  death  from  failure  of  the  circulation,  despite  his 
efforts  to  sustain  it  by  means  of  artificial  respiration. 

The  experiments  of  Legallois  were,  within  a  few  years,  re- 
peated by  Wilson  Philip,f  and  afterwards  by  Flourens,J  Lon- 
get§  and  Brown-S^quard,||  with  entirely  contradictory  results, 
as  regards  the  absolute  aud  exclusive  dominion  of  the  spinal 
cord  over  the  heart.  Bernard,  moreover,  asserts  that  the  results 
obtained  by  Legallois  were  due  to  the  pain  involved  in  the  ope- 
rative procedure,  and  that  the  previous  administration  of  chloro- 
form would  have  entirely  obviated  them. 

That  electric  irritation  of  the  spinal  cord,  however,  is  com- 
petent to  modify  in  a  very  decided  manner  the  force,  the  rate, 
and  the  rhythm  of  the  heart's  action,  the  experiments  of  Volk- 
mann  IT  and  Longet,**  and  those  of  Wilson  Philip,  already  ad- 
verted to,  fully  establish. 

Budge  and  Ed.  Weber,ff  in  1845,  attributed  to  certain  nerves 
of  the  heart  the  function  of  restraining  its  activity.  These 
nerves  were  named  from  their  alleged  function,  the  moderator 
nerves  of  the  heart. 

An  influence  of  this  character,  under  which  the  heart's  action 
is  "slowed,"  or  entirely  suspended,  the  organ  remaining  in  a 
state  of  relaxation,  may  undoubtedly  be  evoked  by  stimulation 
of  the  medulla  oblongata,  the  pneumogastric  nerves,  or  the 
abdominal  sympathetic ;  in  the  two  former  instances  by  direct, 
and  in  the  latter  by  refiex  irritation. 

If  the  upper  part  of  the  medulla  oblongata,  between  the 

*  (Eucrea  CompUta  avec  de»  Notes  de  Paritetj  Paris,  1880. 

t  Opua  eitoL 

J  Becker,  Bxpkrim,  aur  lea  Propr,  et  lea  PoncL  du  Syat,  Nerv,,  Paris,  1824. 
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calamuB  scriptorius  and  the  corpora  quadrigemina,  be  subjected 
to  irritation,  the  rate  of  cardiac  movement  is  reduced ;  and  if 
the  irritation  be  intense,  and  prolonged  beyond  a  very  brief 
period  of  time,  the  heart  will  cease  to  contract,  and  will  be 
found  in  a  state  of  relaxation.  Similar  effects  will  follow  from 
galvanizing  the  pneumogastric  nerves  in  the  neck,  and,  as 
shown  by  Bernstein,  the  abdominal  sympathetic  in  the  frog. 
If  the  pneumogastrics  be  divided  in  the  neck,  the  pulsations  of 
the  heart  are  promptly  increased  in  frequency,  but  diminished 
in  force ;  and  stimulation  of  the  medulla  oblongata,  or  of  the 
abdominal  sympathetic,  will  be  now  without  effect  upon  the 
heart  K,  however,  the  peripheral  portion  of  the  divided  pneu- 
mogastrics be  galvanized,  retardation  or  arrest  of  the  heart's 
action,  according  to  the  intensity  of  the  current,  will  be  the 
result  It  has  been  already  shown  that  the  heart,  removed  from 
the  body,  is  capable  of  sustaining  rhythmical  action  for  a  length- 
ened period  tmder  favourable  circumstances. 

It  follows,  therefore,  that  the  inhibitory  nerve  system  of  the 
heart  comprises  the  cerebral  origin  of  the  pneumogastric  nerves, 
the  pneumogastric  nerves  themselves,  and  the  ganglia  distributed 
through  the  heart. 

The  heart  likewise  possesses  an  exdto-motory  system,  which 
consists  of  the  upper  part  of  the  spinal  cord  for  centre,  and  the 
roots  and  cardiac  branches  of  the  cervical  sympathetic  for  con- 
ducting media.  K  the  cervical  portion  of  the  spinal  cord,  or  the 
cervical  sjrmpathetic,  be  galvanized,  the  heart  will  pulsate  with 
increased  rapidity  and  force, 

Ludwig,  however,  maintains,  that  the  only  portion  of  the  cer- 
vical sympathetic  which  is  related  to  the  heart  is  the  inferior 
cervical  ganglion,  inasmuch  as  stimulation  of  it  alone  has  any 
effect  upon  the  heart.  Dr.  Eutherford  is  of  the  same  opinion ; 
and  after  discussing  very  fully  the  entire  subject  of  the  inner- 
vation of  the  heart,  this  writer  summarizes  his  views  in  the  form 
of  propositions,  as  follows : 

1.  The  inferior  cardiac  branches  of  the  vagi  are  inliibitory  of  the 

heart,  and  in  no  sense  motor,  as  held  by  Willis,  Lower, 
Valsalva,  Schiff,  Moleschott,  and  Lister. 

2.  They  are  not  in  constant  action ;  activity  is  the  exception. 
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3.  Increase  in  the  rapidity  of  cardiac  movements  which  follows 

division  of  the  vagi  in  the  neck,  may  be  due  to  increase  of 
blood-pressure  merely,  and  this  latter  to  contraction  of  the 
gastric  blood  vessels  (owing  to  suspension  of  the  reflex 
"depressory"  function  of  tJie  vagi  upon  the  abdominal 
vessels. 

4.  The  contractile  coats  of  the  entire  vascular  system  are  sup- 

plied with  motor  and  inhibitory  nerves. 

5.  During  digestion  the  blood  vessels  of  the  stomach  are  dilated, 

chiefly  by  vaso-inhibitory  action  of  the  vagi  upon  the 
splanchnic  nerves.* 

These  two  systems,  the  inhibitory,  and  the  excito-motoiy, 
are  connected  with  one  another  cerUroMy  through  the  spinal  cord 
and  medulla  oblongata,  and  peripherally  through  the  cardiac 
plexuses  and  the  ganglia  distributed  through  the  substance  of 
the  heart. 

The  necessity  for  the  existence  of  two  opposing  and  mutually 
countervailing  systems  of  nerves  in  the  heart,  would  seem  to  be 
involved  in  the  promptitude  with  which,  in  carrying  on  the  cir- 
culation, it  is  required  to  contract  and  relax  alternately. 

It  is  alleged  that  the  rapid  and  continued  succession  of  power- 
ful motory  nerve-impulses  to  which  the  heart  is  subjected,  would, 
as  in  the  case  of  volimtary  muscle  similarly  treated,  give  rise  to 
persistent  spasm,  or  tetanic  contraction  of  the  organ,  a  condition 
incompatible  with  the  maintenance  of  the  circulation.  An  "in- 
hibitory" nerve  system,  however,  which  operates,  not  in  the 
Hunterian  sense,  by  inducing  a  state  of  "  active  relaxation "  of 
the  heart,  but  by  neutralizing  or  suspending,  pro  tern,  the  motor 
influence  directed  upon  it  from  and  through  the  excito-motoiy 
system,  and  which,  in  turn,  either  by  temporary  suspension  or 
relative  diminution  in  the  force  of  its  nerve-current,  is  controlled 
or  overpowered  by  that  system,  is  manifestly  competent  to  supply 
the  conditions  necessary  for  the  maintenance  of  the  circulation, 
imder  the  special  circumstances  indicated. 

Longet  f  asserts  that  the  necessity  for  temporary  "  inhibition" 
of  the  heart  has  reference  to  the  repose  and  nutrition  of  the 

*  Journal  of  Anatomy  and  Phynology^  No.  iv.,  May,  1869. 
t  O/wota/.,  p.  120. 
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oigan.  This  is  manifestly  true ;  but  a  necessity  no  less  urgent, 
requiring  the  temporary  and  alternate  suspension  of  contraction 
in  each  of  the  chambers  of  the  heart,  has  reference  to  the  main- 
tenance of  the  general  circulation.  It  is  manifest  that  the  dis- 
tension of  each  of  those  chambers  with  a  fresh  charge  of  blood, 
preparatory  to  a  new  act  of  contraction,  implies  an  antecedent 
state  of  relaxation  of  its  walls. 

Division  of  the  pneumogastric  nerves  in  the  neck  gives  rise  to 
derangement  of  the  normal  ratio  between  respiration  and  car- 
diac pulsation.  The  former  is  "  slowed  "  by  one  half,  whilst  the 
latter  is  doubled  according  to  Bernard.  Inspiration  is  full  and 
deep,  yet  the  blood  is  imperfectly  arterialized,  and  notwithstand- 
ing the  excited  action  of  the  heart,  arterial  tension  is  notably 
reduced. 

Bernard  remarks,  as  a  singular  anomaly,  that  in  the  dog,  the 
pulse,  which  is  normally  irregular,  is  rendered  perfectly  regular 
by  section  of  the  pneumogastrics.  In  the  frog,  on  the  other 
hand,  Brown-S^quard  alleges  that  division  of  these  nerves  has 
no  influence  whatever  upon  respiration  or  cardiac  piilsation. 

Galvanization  of  the  pneumogastrics,  or  of  the  peripheral  ex- 
tremity of  the  divided  nerves,  will  cause  arrest  of  the  heart  in  a 
state  of  diastole.  For  this  purpose  a  strong  current  is  necessary; 
but  if  too  powerful,  or  long  continued,  it  will  have  the  opposite 
eflFect  of  accelerating  the  action  of  the  heart,  like  section  or 
ligature  of  the  nerves.  In  this  case,  likewise,  the  force  of  the 
heart  will  be  lessened,  as  evidenced  by  diminished  arterial 
tension.  When  the  current  has  been  stopped,  the  pulsations 
return  gradually  to  their  normal  state.  Schiflf  asserts  that  gal- 
vanization of  a  single  nerve,  if  sufficiently  energetic,  will  suf- 
fice to  produce  the  eflTects  above  mentioned. 

The  hypothesis  of  "  nervous  exhaustion "  has  been  adduced, 
singularly  enough,  by  diflferent  physiologists,  to  explain  both 
the  quickening  and  the  arrest  of  the  heart's  pulsations,  which 
result  respectively  fyom  section  and  galvanization  of  the  pneu- 
mogastric nerves  in  the  neck.  It  is  manifest  that  one  of  these 
doctrines  must  be  erroneous.  Schiff,  Spiegelberg,  G.  Valentin, 
Jos.  Lister,  and  Moleschott,  hold  that  the  arrest  of  the  heart's 
action  is  due  to  this  cause ;  but  this  doctrine  would  imply  that 
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the  pneumogastrics  act  as  motor  neives  upon  the  heart,  a  posi- 
tion  utterly  untenable,  because  irreconcilable  with  the  admitted 
fact,  that  whilst  a  moderately  strong  current  stops  the  action  of 
the  heart,  a  very  strong,  or  a  moderate  but  prolonged  current^ 
will  induce  rapid  but  feeble  pulsation.  The  last-mentioned 
result  is  presimiably  due  to  exhaustion,  but  if  so,  the  former, 
which  is  precisely  the  reverse,  cannot  be  in  any  degree  attri- 
butable to  the  same  cause. 

Curara  poison  previously  administered,  by  annihilating  the 
excitability  of  the  heart,  will  neutralize  the  effect  of  a  galvanic 
ciurent  applied  to  the  pneumogastic  nerves.  Digitalis  in  large 
doses  will  arrest  the  heart  in  a  state  of  diastole ;  its  effect  upon 
the  heart  is  therefore  similar  to  that  of  galvanization  of  the 
pneumogastic  or  its  central  nucleus ;  and  that  it  acts  upon  the 
heart  through  the  same  channel  was  proved  by  the  experiment 
of  Traube,  which  showed  that  it  fails  to  act  where  the  pneumo- 
gastrics have  been  previously  divided. 

Waller*  alleges  that  the  "  inhibitory  "  property  of  the  pneu- 
mogastric  nerves  is  derived  from  the  spinal  accessory.  He  found 
that  when,  after  destruction  of  the  spinal  accessory  of  one  side, 
the  divided  roots  had  undergone  fatty  degeneration,  galvaniza- 
tion of  the  corresponding  pneumogastric  failed  to  cause  arrest 
of  the  heart,  and  Longetf  has  shown  experimentally  that  a 
motor  nerve,  detached  from  the  cerebro-spinal  centre,  ceases  to 
be  excitable  after  the  fourth  day. 

The  question  of  the  innervation  of  the  heart  was,  in  1863,  still 
in  a  state  of  imcertainty,  to  the  extent  that  it  was  not  settled,  on 
the  one  hand,  whether  the  heart  is  entirely  independent  of  the 
spinal  cord,  and  on  the  other,  whether  the  central  nervous  sys- 
tem can  influence  the  heart,  save  through  the  pneumogastric 
nerves ;  the  experiments  and  conclusions  previously  adverted  to, 
notwithstanding. 

In  that  year  (1863)  Professor  Bezold  concluded  from  the  fol- 
lowing experiment,  that  he  had  proved  the  existence  in  the 
spinal  cord  of  an  excito-motory  centre  of  the  heart,  which  was 

•  ExpSrience  aur  lea  Nerfa  Pneumogattriques  tt  Accesaoirea  de  Willia  {OageUe  Midi' 
calede  Porta,  1856. 

t  lUcherchea  Experimm.  {Examinateur  Med.  1841). 
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capable,  not  only  of  increasing  the  number  of  its  pulsations,  but 
likewise  of  augmenting  considerably  the  mean  pressure  of  the 
blood ;  section  of  the  cord  at  the  level  of  the  atlas  in  rabhita 
reduced  the  pressure  in  the  large  arteries,  and  slowed  the  heart. 
IrritatJon  of  the  cord  below  the  level  of  section  increased  both 
the  vascular  pressure  and  the  number  of  cardiac  pulsations. 
These  results  he  attributed  exclusively  to  diminution  or  aug- 
mentation of  force  of  contraction  of  the  heart.  MM.  Ludwig 
and  Thiiy  found  the  same  reaulta  to  follow  these  experiments, 
after  destroying  all  the  nerves  of  the  heart  by  the  galvano- 
caustic  method,  and  that  pressure  on  the  abdominal  aorta 
caused  equal  acceleration  of  heart  and  increase  of  vascular  pres- 
sure; they  arrived  at  the  seemingly  warrantable  conclusion, 
that  the  results  obtained  were  due,  in  the  one  case  to  paralysis, 
and  in  the  other  to  irritation  of  the  vaso-motor  nerves,  which,  by 
causing  diminution  or  increase  of  vascular  resistance  to  the  heart, 
reduced  the  pressure  and  rate  of  pulsation,  or  increased  both. 

Ludwig  and  E.  Cyon,  by  their  conjoint  experiments,  have  es- 
tablished; firstly,  that  the  cardiac  nerve  arising  by  two  roots 
from  the  pneimiogastric  and  the  superior  lai^'ngeal,  is  a  sentient 
nerve  of  the  heart,  conferring  on  it  the  power  of  regulating  vas- 
cular pressure  throughout  the  body,  by  inducing,  through  reflex 
influence,  paresis  of  the  vaso-motor  nerves,  and  so  temporary 
paralysis  of  the  walls  of  the  blood-vessels:  to  this  nerve  they 
therefore  propose  to  give  the  name  of  depressor  nerve.  And 
secondly,  that  the  splanchnic  nerves  are  the  principal  vascular 
nerves  of  the  body,  section  of  them  reducing  pressure  in  the 
carotids  to  a  minimum,  and  irritation  of  the  distal  ends  of 
tiie  divided  nerves  doubling  it. 

In  the  hope  of  excluding,  by  section  of  the  splanchnics,  all 
vascular  changes  during  irritation  of  the  spinal  cord,  the  brothers 
Cyon*  performed  the  following  e.'tpeiiments :  Eabbits  were 
poisoned  with  curara,  and  artificial  respiration  was  kept  up  ;  the 
pneumogaatric,  the  sympatlietic,  aud  the  "depressor"  uerves  were 
neixt  divided  in  the  neck,  and  then  the  number  of  beats  of  the 

*  Aw  L'ltiMnaiiim  du  Caurpar  MM.  S.  Ft  M.  Cy<m,  de  Saint  Fillertbowg  (note 
tmumiH  pu  U.  CI.  Barnard)  Cvitipia  Reitdut  dt  VAcadtime  dt»  Seitncet,  IxIt., 
Umi,  18S7. 
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heart  was  registered,  and  by  means  of  the  manometer  of  Ludwig 
the  blood-pressure  in  the  carotids  was  determined,  &e/br«,  during, 
and  after  electric  irritation  of  the  spinal  cord,  separated  &om  the 
brain  at  the  level  of  the  atlas.  After  having  ascertained  a  con- 
siderable augmentation  of  blood-pressure,  and  an  increase  in  the 
number  of  cardiac  pulsations,  consequent  upon  irritation  of  the 
spinal  cord,  they  divided  the  two  splanchnics  below  the  dia- 
phragm, and  quickly  the  blood-pressure,  and  the  number  of  pul-  ^ 
sations  of  the  heart,  descended  even  below  the  standard  attained 
after  division  of  the  spinal  cord  only.  Irritation  of  the  cord, 
after  division  of  the  splanchnic  nerves,  produced  again  a  con- 
siderable acceleration  of  the  action  of  the  heart,  btU  no  alteration 
of  blood-pressure.  From  these  experiments  it  may  be  inferred  that 
spinal  irritation  causes  accelerated  pulsation  of  the  heart  through 
the  cardiac  nerves ;  and  increased  vascular  pressure  through  the 
splanchnics,  by  means  of  the  vascular  resistance  induced. 

The  "  depressor  "  nerve  was  divided,  and  the  peripheral  extre- 
mity galvanized  without  result  The  central  end  of  the  divided 
nerve  was  next  subjected  to  galvanic  irritation ;  the  animal  im- 
mediately gave  evidence  of  pain,  and  there  was  a  fall  of  five  to 
six  centimetres  in  arterial  tension.  These  phenomena  ceased 
immediately  the  current  was  suspended.  If  the  cardiac  nerves 
were  all  previously  divided,  the  above-mentioned  consequenoes 
nevertheless  followed;  but  if  the  splanchnics  were  divided 
they  promptly  ceased  to  be  manifested. 

These  experiments  prove  that  the  "depressor"  nerves  are 
centripetal;  and  that  they  exercise  their  reflex  influence,  not 
immediately  through  the  cardiac  nerves  upon  the  heart,  but  on 
the  blood-vessels  of  the  body  through  the  vaso-motor  system, 
of  which  the  splanchnics  are  the  great  centre ;  and  finally,  that 
this  influence  is  of  a  paralyzing  or  paresic  character,  causing 
relaxation  of  the  vascular  walls,  dilation  of  the  vessels,  and  con- 
sequent subsidence  of  arterial  tension. 

All  the  branches  which  the  heart  receives  from  the  spinal 
cord,  through  the  medium  of  the  lower  cervical  and  upper  dorsal 
ganglia,  were  then  extirpated  in  other  rabbits ;  the  splanchnics 
were  divided,  and  the  cord  irritated  as  before,  but  no  change 
occurred,  either  in  the  number  of  cardiac  pulsations,  or  in  the 
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mean  intra-vasculax  pressure;  Urns  confirming  the  pieceding 
inference.  It  was  noted,  however,  that  when  the  irritation  was 
protracted,  an  elevation  of  two  to  three  millimetres  in  the  vas- 
cular pressure  took  place,  which  was  attributed,  with  some  pro- 
tability,  to  irritatioD  of  the  vascular  nerves  arising  lower  down 
than  the  splanchnics.  It  was  found,  moreover,  that  extirpation  of 
the  spinal  roots  of  the  cardiac  nerves  alone  produced  no  change 
either  in  the  number  or  value  of  the  contractions  of  the  heart. 
From  this  the  experimenters  conclude,  I  think  unwarrantably, 
that  "these  nerves  do  not  act  in  a  continuous  manner."  In  my 
opinion  it  rather  shows,  that  whiUt  these  nerves  constitute 
the  ordinary  channels  for  the  conduction  of  positive  irritation 
from  the  spinal  cord  to  the  heart,  the  latter  organ  may  dis- 
charge, temporai'ily  at  least,  its  ordinary  functions  indepen- 
dently of  them,  obtaining  its  supply  of  nerve-force  from  its 
intrinsic  ganglia 

Electric  irritation  of  the  thii-d  branch  of  the  inferior  cervical 
ganj^on  provoked,  in  rabbits,  an  acceleration  of  the  beats  of  the 
heart,  and  a  diminution  of  their  length ;  and  the  first  and  second 
brnaches  of  the  same  ganglion  were  found  to  be  sentient  nerves 
of  the  heart,  and  to  constitute  a  continuation  of  the  "depressor" 
nerve. 

Irritation  of  the  fourth  branch  of  the  same  ganglion,  which 
passes  in  front  of  the  subclavian  artery,  and  forms  with  the  fifth 
the  annulua  of  Vieusaens,  produced  a  slight  elevation  of  blood- 
pressure  without  changing  the  number  of  the  pulsations. 

The  direct  irritation  of  these  cardiac  nerves,  in  dogs  and 
rabbits,  produces  less  acceleration  of  the  heart's  action  than 
tTidireci  irritation  through  the  spinal  cord,  because,  in  the  latter 
case,  all  the  cardiac  nerves  are  simultaneously  irritated. 

The  third  branches  of  the  inferior  cervical  ganglia,  they  pro- 
pose, therefore,  to  designate  the  accelerator  nerves  of  the  heart 
They  are  not  ordinary  motor  nerves  terminating  in  the  muscle 
of  the  heart,  because  iiritatioa  of  them  will  not  give  rise  to 
tetanic  contraction  of  that  oi^an,  nor  increase  the  sum  of  work 
done  by  it,  as  shown  by  the  fact  determined  by  means  of  the 
manometer,  that  whilst  the  number  of  pulsationa  was  increased, 
their  force  was  lessened ;  and  also  because  curara  will  not  para- 
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lyse  them.  Neither  are  they  the  nerves  which  act  upon  the 
nutrient  vessels  of  the  heart,  because  occlusion  of  these  vesseb 
will  not  give  rise  to  acceleration  of  the  hearts  action. 

The  conclusions  arrived  at  in  regard  to  the  termination  and 
special  function  of  the  ''  accelerator"  nerves  are,  that  they  end  in 
the  ganglia  of  the  heart;  that  they  are  subject  to  the  reflex  in- 
fluence of  a  great  number  of  the  sentient  nerves  of  the  body,  but 
especially  those  distributed  on  the  internal  surface  of  the  heart; 
that  their  action  consists  in  eflecting  a  change  of  the  division 
in  time  of  the  heart's  work;  and  finally,  that  they  are  in  an- 
tagonism to  the  pneumogastrics  in  this  sense,  that  whilst  irritar 
tion  of  the  latter  "  slows  *'  the  heart  but  increases  the  force  of 
its  contractions,  irritation  of  the  ''accelerator"  nerves  indeases 
the  number  of  the  pulsations,  but  diminishes  their  force. 

Brown-S^quard*  is  of  opinion  that  the  pneumogastrics  are 
the  vaso-motor  nerves  of  the  heart,  and  that  their  "  inhibitoiy  " 
influence  upon  that  organ  is  the  result  of  contraction  of  the 
coronary  vessels,  and  temporary  anae>mia  of  the  walls  of  the 
heart.  But  this  view  of  the  function  of  the  cardiac  branches  of 
the  pneumogastrics  would  imply,  that  under  their  active  influ- 
ence the  walls  of  the  heart  are  in  a  state  of  anssmia,  which  is 
not  the  case ;  and  that,  as  in  the  experiments  of  Erichsen  and 
Schifif,  of  ligaturing  the  coronary  arteries,  the  relaxation  of  the 
heart  would  be  slow  and  gradual,  and  the  arrest  of  its  action 
complete  only  after  an  interval  of  several  seconds  consecutive 
to  the  operation ;  not  sudden  and  prompt  as  in  the  experiment 
of  galvanizing  the  pneumogastric. 

That  the  ganglia  of  the  heart  possess,  and  may  exercise  for  a 
considerable  period  independently  of  the  nerve  centres,  a  power 
of  influencing  the  movements  of  the  heart ;  and  that  this  power 
is  regulated  by,  or  dependent  upon,  the  blood-supply  furnished 
by  the  coronary  arteries,  seems  proved  by  the  following  experi- 
ment of  Bezold.f  When  he  closed  the  trunks  of  the  coronary 
arteries  or  several  of  their  branches,  by  means  of  forceps,  after 
having  divided  the  spinal  cord,  the  vagi,  and  the  sympathetic 
nerves  in  the  neck,  he  observed  that  during  the  first  ten  or 

*  OazeUe  Med.  de  Parit,  1853. 

t  Quoted  by  Eul^nberg,  Medical  Times  and  OazeUe  of  28rd  April,  1870,  p.  4SL 
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fifteen  seconds  no  pei-ceptible  change  look  place ;  thcu  Lbe  lieart's 
be&tfi  became  slow  and  irregular,  half  or  three  CLuarters  of  a 
minnte  intervening;  and  after  a  minute  or  a  minute  and  a-haJf 
the  ventricles  ceased  to  act.  But  when  the  obstruction  was  re- 
moved, pulsation  began  again,  and  soon  became  perfectly  regular. 
From  what  has  preceded,  it  will  be  evident  that  the  special 
and  distinctive  functions  ot  the  several  nerves  of  the  heart  have 
not  been  yet  clearly  determined. 

After  an  excellent  rdaum^  of  this  subject,  Longet*  remarks, 
"  We  admit,  nevertheless,  that  new  experimental  researches  arc 
neceasarj-,  in  order  to  determine  the  precise  laws  of  the  inner- 
vation of  the  heart." 

Convinced  of  the  truth  of  this  statement,  and  no  less,  of  the 
importance  of  the  subject  in  regard  to  the  localization  and  treat- 
ment of  certain  symptoms,  not  only  of  cardiac,  but  of  febrile 
disease,  I  determined,  in  conjunction  with  my  young  friend 
I>r.  Furlong,  whose  information  and  special  aptitude  for  inves- 
tigations of  this  kind  qualify  him  in  a  high  degree  for  the  taski 
to  undertake  a  new  and  independent  series  of  expeiiments,  with 
the  view  of  still  further  elucidating  it,  and  of  endeavouring  es- 
pecially to  settle  the  question  of  the  precise  and  special  role  of 
the  individual  ner\'ea  in  the  physiology  of  the  heart  I  regret 
to  say,  however,  that  after  Dr.  Furlong  had  made  all  the  pre- 
Uminaiy  arrangements,  devised  and  coi^tructed  instruments, 
procured  a  supply  of  curara,  and  received  from  the  Eoyal  Irish 
Academy  a  grant  in  furtherance  of  his  experimental  inquiry.^ 
the  investigation  was  abruptly  brought  to  an  end  by  his  having 
been  called  to  an  extensive  practice  in  the  country,*  which  at- 
sorbed  his  whole  time.  I  thus,  to  my  great  regret,  found  myself 
without  a  collaborate ur.  and  unable  to  command  the  time  ne 
cessary  to  pursue  the  investigation  single  handed.  I  sincerely 
hope  that  some  physiologist,  younger,  more  vigorous,  and  in  other 
respects  better  qualified  for  the  task  than  I  am,  may  undertake 
and  accomplish  it. 

•  Ojm*  titol.,  p.  12t,  font  note. 

t  A  preliminary  Report,  together  with  the  inatrument  devised  for  the  purpoio  of 
carryiDg  on  artificial  reapiratiou,  waa  mbniitted  to  tlio  Roya!  Iriih  Acxlem;  in  the 
KanoD  \i12-Z.~Vide B^arl of  Prwxtdingi. 

I  Ennucorlliy, 
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Having  discussed  somewhat  fully  the  anatomy  of  the  heart 
generally,  and  its  nervous  endowment  in  particular,  I  may  now 
enter  upon  the  consideration  of  its  physiology.  A  dear  concep- 
tion of  the  mechanism  of  the  heart ;  of  the  agency  by  which  its 
movements,  and  those  of  its  several  parts,  are  initiated  and  con- 
trolled; of  the  coincidence  or  the  asynchronism  of  its  many  sen- 
sible phenomena ;  and  of  the  character,  quality,  and  duration  of 
each  of  these  in  the  state  of  health,  is  absolutely  necessary  as 
a  first  step  in  the  acquisition  of  a  knowledge  of  the  deviations 
which  indicate  derangement  of  its  function ;  the  source  whence 
they  proceed ;  the  seat  of  their  origin;  the  cause  to  which  they 
are  due ;  their  diagnostic  and  prognostic  significance ;  and  the 
therapeutic  indications  arising  therefrom.  I  am  guilty  of  no 
exaggeration  in  asserting  that  upon  this  subject,  even  in  the 
minds  of  otherwise  accomplished  physicians,  the  utmost  con- 
fusion has  existed,  and  still,  but  in  a  much  less  degree,  exists. 

The  substitution  of  accurate  knowledge  for  hasty  assumption 
and  adventurous  hypothesis,  upon  a  matter  of  so  much  im- 
portance, should,  therefore,  be  the  first  object  of  any  one  uinder- 
taking  to  produce  a  treatise  on  the  Diseases  of  the  Heart,  on  a 
level  with  the  present  advanced  knowledge  of  its  physiology. 

It  has  seemed  to  me  that  much  useful  information  may  be 
afforded  by  presenting,  in  a  synoptical  form,  the  principal  hypo- 
theses hitherto  propounded  in  regard  to  the  rhythm  of  the  heart, 
and  the  grouping  or  succession  of  its  several  phenomena  But 
as  these  are  presented  in  a  cycle,  which,  throughout  life,  is  being 
constantly  repeated,  without  material  deviation  in  health,  but 
exhibiting  in  disease  various  alterations  of  corresponding  signifi- 
cance, the  diagramatic  scheme  of  a  circle  seemed  best  adapted 
to  the  object  in  view. 

In  the  construction  of  this  scheme  the  cardinal  point  to  be 
attended  to  was  the  contraction  of  the  ventricles,  because  with 
it  were  associated  in  the  minds  of  all  writers  on  the  subject, 
with  only  three  notable  exceptions,  and  upon  it  depend,  the 
leading  phenomena  of  impulse  and  first  sound.  The  relaxation 
of  the  ventricles  possesses  only  a  reflected  value,  and  constitutes 
the  second  point  of  importance  to  be  attended  to. 

But  these  two  principal  phenomena  were  found  to  cover  the 
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ventricular  systole,  and  ventricular  diastole. 
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a     *      *      Ventricular  sjaWle  tjn-tmuBi /n»J"tf  1. 

b    *    •    Veutnau\M  iiuidie  {tanadum  ttmpu). 

contrary  to  all  mechanical  principles,  and  to  observed  facta,  that 
the  contraction  and  the  dilatation  of  the  auricles  and  of  the  ven- 
tricles respectively,  are  in  greatest  part  simultaneous.  It  may 
be,  therefore,  set  aside  without  further  discussion;  but  histori- 
cally it  is  worthy  of  being  recorded  as  e\-idence  of  the  import- 
ance with  which,  even  at  that  early  period,*  a  concrete  know- 
ledge of  the  rhythm  of  the  heart  was  investeil  in  the  mind  of 
a  great  physiologist  and  physician. 

Haller  (fig.  II.)  divided  the  entire  cycle  into  two  equal  poi^ 
tions,  corresponding  respectively  to  what  he  designates  primum 
tempus,  and  seaivdum  tcmpus.  Within  the  former  period  occur 
the  following  phenomena,  viz. :  contraction  of  the  ventricles. 
impulse,  first  sound,  displacement  of  anterior  or  larger  a^ments 
of  auric ulo- ventricular  valves  from  arterial  orifices,  and  closure 
of  these  valves  over  the  corresponding  orifices,  with  repidsion 
into  auricles  of  a  "  cone  of  blood,"  raising  of  arterial  valves,  a 
distension  of  aorta,  pulmonary  artery,  and  auricles. 

*  Fint  decade  of  UTenteentb  century. 


During  the  latter  period  (secundum  tempvs)  occur  tlie  relaxa-  ^^^| 
tion  of  the  vejitricles,  and  entrance  of  blood  from  the  auricles,  ^^^| 
overlapping  of  arterial  orifices  by  anterior  segments  of  auriculo-  ^^^H 
ventricular  valves,  reaction  of  aorta  and  ptilniouary  artery,  clo-  ^^^H 
aare  of  arterial  %-alves,  second  sound,  and  contraction  of  auriclea      ^^^H 

This  sketch  is  in  greatest  part  correct,  so  far  as  it  extends;  the  ^^^^| 
most  notable  exception  being,  that  the  auriculo-ventricular  valves  ^^^| 
are  floated  athwart  the  corresponding  orifices  by  the  bloml  enter-  ^^^| 
ing  from  the  araieles,  instead  of  being  forcibly  raised,  and  lifting  ^^^| 
a  column  of  blood  into  the  auricles,  under  the  contraction  of  the  ^^^| 
ventricles,  as  implied  by  Haller,  There  is,  moreover,  a  want  of  ^^H 
fulneas  of  detail,  and  a  total  omission  of  several  features  essen-  ^^^| 
tial  to  a  complete  scheme,  such  as  an  apportionment  of  time.              ^^^| 

I^innee  regarded  the  sounds  as  the  principal  phenomena,  at-  ^^H 
tributing  the  first  sound  to  the  contraction  of  the  ventricles,  and  ^^^| 
the  second  sound  to  that  of  the  auricles.  The  error  implied  in  ^^^H 
this  assumption,  as  well  as  that  of  the  relative  apportionment  of  ^^^H 
the  entire  [leriod  of  the  cycle,  exhibited  in  the  next  fiijure  (Fig.  ^^^| 
IIL),  requires  no  explanation.                                                                  ^^^| 

■ 

1 

a  Fiisl  Bound  (Ventricular  lystolc)  =:  (  of  L^ycle. 
b  Second  sound  (Auricular  Bjitole)  =  J  of  ojde. 
e  Intenr*!  of  repose  of  eatirB  organ  =  J  of  oyda. 

A 
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He  held  that  there  was  no  "interval  of  repose"  between  llie 
first  and  second  sound;  but  herein  he  was  in  error,  as  he  likewise 
was  in  the  assumption,  that  every  twenty-four  hours  the  ven-' 
tricles  enjoyed  twelve,  and  the  auricles  eighteen  hours  of  repose. 
If,  by  diastole,  is  meant  ventricular  repose,  then  the  ventricles 
actually  enjoy  sixteen  hours  of  such  out  of  every  twenty-four. 
But  diastole  is  not  repose  or  immotion ;  it  is  relaxation  and  pas- 
sive motion,  and  not  entirely  exempt  from  tissue-waste.  The 
auricles,  as  will  be  hereafter  pointed  out,  are  in  action  during  the 
entire  period  of  ventricular  diastole,  i.c.,  during  two-thirds  of 
the  period  occupied  by  a  cardiac  cycle ;  but  in  vigorous  action 
only  in  the  terminal  portion  of  this  period.  Their  state  of  re- 
laxation corresponds  to  ventricular  systole,  i.e.,  one-third  of  the 
cycle ;  but  during  ventricular  systole  the  auricles  are  in  a  state 
of  extreme  distenaion,  which  cannot  be  regarded  as  repose. 
With  the  first  sound,  according  to  Laennec,  the  impulse  of  the 
heart  and  the  radial  pulse  coincide. 

Bouillaud  (Fig.  TV.)  divided  the  period  of  cardiac  action  into 
two  equal  parts,  viz.,  ventricular  systole,  and  ventricular  diastole. 

During  the  systole  occur,  the  impulse  of  the  apex;  first  sound; 
recession  of  the  body  of  the  ventricles ;  pulsation  of  adjacent 
arteries;  repose  of  auricles  and  auction  of  blood  into  them ;  con- 
traction of  papillary  muscles  and  consequent  closure  of  auriculo- 
ventricular  valves;  and  efflux  of  blood  into  the  aorta  and  pul- 
monary artery. 

Within  the  period  of  diastole  occur,  the  retrocession  of  the 
apex  from  the  cheat-wall;  the  second  sound;  slight  retraction  of 
auricles  ;  repose  and  partial  distenaion  of  ventricles ;  vermicular 
contraction  of  auricles,  commencing  in  appendices  and  ending 
in  ventricles,  where  it  merges  in  ventricular  systole ;  reaction 
of  aorta  and  pulmonary  artery,  and  consequent  closure  of  sig- 
moid valvea,  after  being  drawn  towards  base  by  ventricular 
diastole. 

In  reference  to  this  scheme  I  will  merely  observe,  that  the 
retreat  of  the  body  of  the  ventricles  from  the  anterior  thoracic 
wall  after  the  impulse,  takes  place,  not  within  the  period  of  ven- 
tricular systole,  but  during  the  subsequent  diastole ;  and  that  no 
notice  is  taken  of  the  energetic  contraction  of  the  auricles,  which  1 
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a  Venlriculor  ayalole  =  J  eyclt. 
J  Ventricular  diastole  =^  j  cyele. 

occurs  immetliately  before  the  contraction  of  the  ventricles, 
upon  which  the  latter  depends,  and  to  which,  as  will  be  shown 
in  the  sequel,  the  pathognomonic  murmur  of  mitral  constriction 
is  mainly  due. 

The  Dublin  Committee  of  the  British  Association  (ISS."*)  di\-i- 
ded  the  entire  period  of  the  heart's  action  into  three  unequal  por- 
tions (Fig.  v.);  one-half  corresponding  to  the  ventricular  systole, 
the  impulse,  and  the  first  sound,  which  are  all  of  equal  length; 
one-eighth  belongs  to  the  second  sound ;  and  three-eighths  to 
the  subsequent  pause,  during  which  diastole  of  the  ventricloB, 
and  systole  of  the  auricular  appendices  occur.  The  first  sound  is 
caused  by  bruit  wuscvlaire,  and  rushing  of  blood  over  the  rough 
surface  of  the  ventricles ;  it  is  intensified  by  impulse  against  the 
wall  of  the  cheat.  The  second  sound  is  due  exclusively  to  clo- 
sure and  tension  of  the  sigmoid  valves.  This  scheme,  though 
possessing  much  merit,  and  being  decidedly  the  best  up  to  that 
date  ptodaced,  because  based  upon  direct  observation  and  ex- 
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was  erroneous  in  assuming  that  the  diasto 
oes  not  occur  till  after  the  lapse  of  an  appre 
isequent  to  the  systole  of  the  ventricles,  w 
oincides  with  the  latter.     It  was  also  at  fai 
e  second  sound  from  the  period  of  ventricuki 
Dresenting  the  am-iculav  appendices  only  as  cc 
e  pause.     The  division  of  time  waa  likewise 
mpnlse  and  first  sound  were  both  erroneous!; 
il  in  length  to  the  systole  of  the  ventricles, 
[owing  summary  of  the  conclusions  arrived 
omraittee  are  eminently  worthy  of  attention 
e   great   acumen  of  the  observers   constitu 
bed  body,  and  as  presenting  the  least  incor 
ion  of  the  heart  propounded  up  to  that  da 
warm-blooded  animals  the  systole  of  the 
ivs  immediately  that  of  the  auricular  appendic 
ring  the  systole  of  the  ventricles  the  auricle 
A  by  blood  from  the  venous  trunks. 
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3-  "When  the  systole  has  ended,  the  ventricles  become  re- 
laxed and  flaccid,  and  blood  passes  rapidly,  but  not  with 
force,  from  the  auricles  into  their  cavities. 

4.  "  The  auricles  are  never  emptied  of  their  blood,  and  con- 
tract but  little  on  their  contents,  an  active  contraction  being 
observable  only  in  their  appendicea 

5.  "  If  the  interval  between  two  successive  beats  of  the  heart 
be  regarded  as  divided  into  four  eq^ual  parts,  two  of  these 
may  be  allotted  to  the  duration  of  the  ventricular  systole, 
something  less  than  one  to  the  interval  between  the  termi- 
nation of  the  ventricular  systole,  and  the  beginning  of  the 
diastole  of  the  appendices,  during  which  inteival  little 
motion  is  observed  in  the  auricles;  and  the  remainder  to 
the  diastole,  and  systole  of  the  auriclar  appendices, 

6.  "  The  ventricles  in  their  systole  approach  the  front  of  the 
thorai,  and  by  their  contact  and  pressure  against  it,  pro- 
duce the  impulse  or  beat  of  the  heart" 

Corrigan  divided  the  cycle  into  three  unequal  parta  (l-'ig.  VI.}, 
regarding  the  sounds  as  the  principal  events,  after  the  example 
of  the  Dublin  Committee.  The  first  sound  occupied  one  half  the 
cycle,  and  coincided  with  the  impulse  of  the  heart,  the  contrac- 
tion of  the  aiuicles,  and  dilatation  of  the  ventricles.  The  second 
sound  extended  over  one-fourth  of  the  cycle,  and  coincided  with 
the  contraction  of  the  ventricles,  the  distension  of  the  aorta  and 
pulmonary  artery,  and  the  radial  pulse.  The  pause  engaged 
likewise  one-fourth  of  the  cycle,  and  corresponded  to  the  dis- 
tension of  the  auricles  and  relaxation  of  the  ventricles. 

This  scheme  is  eminently  hetei-odox,  and  has  been  recently 
repudiated  by  its  eminent  author,  who,  on  witnessing  some  con- 
clusive experiments  by  iL  Chauveau,"  is  understood  to  have 
announced  his  conversion. 

Long  anterior,  however,  to  the  date  of  Chauveau's  exposition, 
he  had  practically  abandoned  it,  and  conformed  to  the  orthodox 
view,  as  is  well  known  to  his  professional  brethren  in  Dublin. 
Nevertheless,  as  no  formal  retractation  has  been  published,  it 
is  necessaiy  to  state  briefly  the  objections  to  this  scheme. 

The  first  sound  was  made  to  coincide  with  the  contraction  of 
the  auricles,  and  dilatation  of  the  ventricles.     The  second  sound 
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was  represented  as  coinciding  with  the  contraction  of  the  ven- 
tricles and  the  radial  piUse ;  and  from  the  pause  was  excluded 

Fi.;.  VT. 


a  Fittt  louncl  (contmet.  <if  wiriclcs.  riilitation  of  ventriale*,  and  inipuUe)  ^  ^  cjdo. 

b  Second  Bound  (contract.  oF  ventridea,  ant)  radio)  pulae)      ^=  i  Ojrde. 

i:  Pauu  (diit«niion  of  auriclBB,  and  isloiation  of  ventriclea) ^^  t  ejdl*. 

the  contraction  of  the  auricles.  The  radial  pulse  could  never, 
in  this  view,  be  anterior  to  the  second  sound,  since  ventricular 
systole  on  which  it  depends,  coincides  with  that  sound ;  yet  it 
is  weU  known  to  be  normally  antecedent  to  it.  M.  Beau  takes 
a  similar  view  as  to  the  cause  of  the  sounds  of  the  heart,  and  is, 
therefore,  likewise  amenable  to  the  foregoing  strictures. 

Corrigan  adverted  to  "a  mistake  made  by  Laennec,  who  stated 
that  the  ventricles  contracted  before  the  auriclea.  It  waa  now 
generally  agreed  that  Laennec  was  wrong.""  I  fail  to  perceive 
the  force  of  this  remark,  since  any  one  point  of  a  circle  may  oc- 
cupy a  place  before  or  after  any  other  point  in  it,  according  to 
the  point  of  departure  selected. 

Carlile  divided  the  cycle  into  three  parts  (Fig.  VII.) ;  the  first, 

occupying  three-eighths,  corresponds  to  the  first  sound,  the  ays- 

■  Brituli  AuodalioD,  ISSf. 
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Fig.  VII. 

a  firet  MOQiid  (»,  (jBtnle)      =  (  cytls. 

6  Second  lound      =  |e;cle. 

c  PaoBB =;  \  cjele. 

tole  of  the  ventricles  and  closure  of  the  auriculo-veiitricular 
valvea,  impulse  of  the  heart,  distension  of  the  aorta  anil  pulmo- 
nary artery,  and  the  diastole  of  the  auriclea  The  second  part 
represents  the  second  sound,  and  is  one-eighth  of  the*  whole 
cycle ;  it  corresponds  likewise  to  the  reaction  of  the  aorta  and 
puhnonaiy  artery,  closure  of  the  sigmoid  valves,  relaxation  of 
the  ventricles,  opening  of  the  auriculo-ventricular  valvea,  and 
entrance  of  some  blood  from  the  auricles.  The  third  part, 
amotinting  to  one-half  of  the  cycle,  represents  the  pause,  and 
corresponds  to  the  systole  of  the  auricles,  which  commences  at 
the  entrance  of  the  venee  cavse  and  ends  at  the  appendix  ;  the 
diastole  of  the  ventricles,  and  entrance  of  the  principal  volume 
of  blood  from  the  auriclea. 

This  was  the  most  truthful  and  accurate  sketch  given  up  to 
the  date  of  its  publication ;  still,  several  objections  apply  to  it. 
The  time  is  incorrectly  apportioned,  the  sounds  are  made  the 
principal  events,  and  the  systole  of  the  auricles  is  placed  at  the 
commencement,  instead  of  the  termination  of  the  long  pause. 
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uted  the  first  sound  to  the  rushing  of  blooc 
and  pulmonic  orifices. 

mplies  a  division  of  the  cycle  into  two  eqi 
[.)    Tlie  first  portion  is  appropriated  by  the  v« 
henomena,  viz. :  first  sound,  impulse,  and  p 
3  the  great  arterial  trunks.    To  the  last-mentio 
he  attributes  the  first  sound.     The  second 
jy  the  ventricular  diastolic  phenomena,  viz.:  tl 
d  the  passage  of  tlood  from  the  auricles  into 
which  that  sound  is  due. 

a  moat  defective  scheme,  and  erroneous  j 
■which  the  sounds  of  the  heart  are  attributed. 
n  furnishes  a  scheme  of  great  complexity  ( 
ssing  some  special  merits.      It  is,  however, 
•8  erroneous.     In  it  the  cycle  is  divided  into  a 
h,  equal   to   one-fourth   of  cycle ;  perisystoU, 
dia^ole,  together  corresponding  to  one-fourth 
d  pr^ystok,  together  equal  to  one-half.     W 
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period  of  systole  occur,  the  contraction  of  the  ventridea,  first 
sound,  impulse,  efflux  from  ventricles  into  great  aileries,  initial 
diastole  of  latter,  and  vibration  of  corpuscles  of  blood.  The 
perisystolic  phenomena  are,  incipient  relaxation  of  ventricles, 
and  closure  of  arterial  valves.  In  the  prediastole  the  preceding 
phenomena  are  continued. 


a  Sjatolo    . 

b  Perinjalole  ^ 

e  Prediutule  I...      . 

d  Diutole      j 

4   FeridiutolH  > 

/  PtssTrtule    J 

The  diastole  comprises  the  relaxation  of  the  ventricles  and 
auricles ;  opening  of  auriculo- ventricular  valves,  and  entrance  of 
blood  from  great  veins  into  auricles,  and  from  auricles  into  ven- 
tricles ;  recoil  of  thb  blood  from  apes  against  base  and  closed 
arterial  valves ;  second  sound. 

Peridiastolic  phenomena  are,  complete  relaxation  of  auricles 
and  ventricles,  and  free  entrance  of  blood  from  great  veins  into 
auricles,  and  from  auricles  into  ventricles ;  and  during  presystole, 
contraction  of  the  auricles  and  rapid  entrance  of  blood  into  ven- 
tricles tAke  place. 
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at  sound  Geudiin  attributes  to  the  vibration  o 
f  the  blood ;  and  the  second  aoimd,  to  the  recc 
t  entering  the  ventricles,  from  the  apex,  agt 
lie  heart  and  the  closed  arterial  valves.     He  h 
re  of  the  artorial  valves  precedes  the  second  so 
ree  events,  however,  are  really  simultaneous 
f  the  sigmoid  valves,  the  second  sound,  and 
of  blood  into  the  ventricles ;  and,  as  is  now  w 
le  second  sound  is  caused  by  the  abrupt  clo 
fthe  sigmoid  valves.    He  alleges  that  the  seco 
er  the  sigmoid  valves  have  been  destroyed.     1 
proved  by  experiment  on  liviug  animals,  and 
:al  absence  of  second  sound  in  the  aorta  whet 
ves  are  so  much  disorganized  as  to  be  entirel 

Luton,*  copying  the  scheme  of  Marey  and  C 
Fla.  X. 

a  I'erimi  of  activity       =    i     cjolft 

ft  FimtstogB =  tV  ujcle. 

r  Second  aUge      =  ^  cycle. 

d   Period  of  rBpo»e(thirtlBt«ge)..,     =    t    cycle, 
au  DirUonttaire  dt  Mtdeciiu  tt  tfe  Ckimrgit  PraHqae,  Puie, 

m 

the  cor- 
U  of  the 
linst  the 
olds  that 
und. 
namely, 
the  firat 
sUestab- 
siire  and 
nd  sound 
"his  is  an 
likewise 
the  aig- 

Tiauveau 
.18.8. 

M 

CASBIA.C  CYCLE.  83 

B8  the  result  of  their  experiments  upon  the  horse,  divides  the 
cycle  into  two  principal  and  equal  portioua  (Fig,  X.) ;  viz.,  a 
"  period  of  activity  "  and  a  "  period  of  repose."  The  former  in- 
cludes two  stages ;  the  first  stage  comprising  the  contraction  of 
the  auricles,  and  the  active  diastole  of  the  ventriclca  This  stage 
is  equal  to  one-tenth  of  the  cycle,  or  of  one  second,  the  rate  of 
tiie  pulse  being  sixty  per  minute.  In  the  second  stage  of  this 
period,  which  extends  over  four-tenths  of  a  second,  the  pulse  rate 
being  sixty,  occur,  the  contraction  of  the  ventricles  and  the  im- 
pulse, which  are  of  equal  duration ;  first  sound ;  closure  of  auri- 
culo-veritricular  valves,  and  passage  of  blood  into  aort,a  and 
pulmonary  artery. 

The  "period   of  repose,"  pulse  being  at  sixty,  equals  five- 
tenths  of  a  second,  or  of  the  whole  cycle,  and  corresponds  to 
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the  thml  stage  of  cardiac  movement  In  it  are  included  the 
passive  diastole  of  the  amiclea  and  ventricles ;  closure  of  sigmoid 
valves,  and  second  sound. 

The  great  eminence  of  the  physiologists  who  are  the  authors 
of  this  scheme  entitle  it  to  a  ready  and  favourable  reception, 
irrespectively  of  its  intrujsic  merite,  which  are  very  considerable. 
In  this  sketch  of  their  opinions,  however,  there  are  some  cardi- 
nal errors,  which,  as  will  he  shown  further  on,  have  been  since 
eliminatect  from  their  scheme. 

Gairdner  (Fig.  XI,)  divides  the  cycle  into  three  nearly  equal 
portions ;  viz,,  ventricular  systole,  ventricular  diastole,  and  rest 
The  period  of  ventricular  systole  includes  the  first  sound,  cardiac 
impulse,  and  arterial  pulsation  in  neck,  wrist,  and  foot,  in  huc- 
cession.  Ventricular  diastole  embraces  the  second  sound ;  whilst 
rest  is  neutral  as  regards  sensible  phenomena,  but  includes,  at  its 
termination,  the  systole  of  the  auricles.  This  scheme  possesses 
many  and  great  merits,  prominent  amongst  which  is  the  recog- 
nition, for  the  first  time  made  in  diagrammatic  form,  of  the  true 

FiQ.  SlI. 
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relative  position  of  auricular  systola     The   apportionment   of 
time  as  represented,  is,  however,  notably  incorrect 

Dr.  Markham  (Fig.  XII.)  representa  the  cycle  aa  divisible  into 
Uiree  unequal  portions,  viz ,  that  of  the  first  sound,  amounting 
to  alwut  two-fiftlis  of  the  whole,  during  which,  and  nearly  syn- 
clironous  with  it,  the  impulse  of  the  heart,  the  pulsation  of  the 
arteritisf  in  the  neck  and  wrists,  the  systole  of  the  ventricles,  and 
tlie  diastole  of  the  auricles  take  place  :  that  of  the  second  sounil, 
iMirreaponding  to  the  commencement  of  ventricular  diastole,  and 
the  recession  of  the   ai>ex  after  the   impulse,   and  occupying 

extending  over  somewhat  more  than  two-fifths,  or  about  one-half                       | 
the  cycle,  and  during  which  the  completion  of  ventricular  dias- 
tole and  auricular  systole  take  place,                                                                    . 
The  ventricular  systole,   the  fii-st  sound,  and  the  auricular                     J 
diastole,  although  synchronous,  are  not  coeval;  tliat  is,  they  com-                     1 
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mence  but  Jo  not  tenninate  at  the  same  time.    The  systole  of  the 
ventriclea  and  tlie  diastole  of  the  auricles  cover  the  entire  period, 
whereas  the  first  sound  occupies  only  the  initial  portion  of  it 
The  foregoing  objections  are  applicable  to  this  system,  irrespec- 
tively of  the  mal-apportionment  of  time  which  may  be  likewise 
urged  against  it ;  but  it  has  the  great  merit  of  having  been  the 
fir3t  promulgated  in  the  English  language  in  which  an  accurat« 
appreciation  of  the  rhythm  of  auricular  systole  ia  indicated. 

Dr.  Pavy's  scheme  (Fig.  XIII.)  consists  in  a  division  of  the 
cycle  into  three  parts,  \-iz.,  that  of  the  first  sound,  that  of  the 
second  sound,  and  that  of  the  pause.     Each  of  the  two  former 
occupies  one-fourth,  and  the  latter  one-half  the  cycle.     Within 
the  period  of  the  first  sound  may  be  noted  the  impulse  of  the 
auricles ;  the  contraction  of  the  ventricles ;  tension  of  auricnlo- 
^^        ventricular  valves;  distension  of  the  aorta  and  pulmonary  artery; 
^^^^K       tilting  forwards  and  to  the  right   side,  of  the  ivjjex ;  and  the 
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hnpulM  of  the  heart  During  the  period  ol'  the  second  sound 
reaction  of  the  aorta  and  pulmonary  artery  occura ;  dapping 
down  of  the  semilunar  valves;  contraction-wave  of  auricles 
towards  ventricles;  incipient  relaxation  of,  and  entrance  of  blood 
into,  ventricles.  The  period  of  pause  corresponds  to  the  com- 
plete lelaxatiou  and  gradual  distension  of  the  veutrides,  and  the 
closure  of  the  auriculo-ventricular  valves. 

The  relative  proportion  of  time  assigned  to  the  sounds  in  this 
scheme  is  obviously  incorrect,  and  the  active  contraction  of  the 
auricles  at  the  end  of  the  pause  is  not  recognized. 

Halford  (Fig.  XIV.)  likewise  adopts  the  tripartite  division  of 
the  cycle,  assigning,  however,  to  the  lirat  sound  one-hall",  and  to 
the  second  sound  and  the  pause,  one-fourth  respectively. 

This  scheme  is  open  to  the  objections  utged  against  that  last 
described;  and  further,  the  author  does  not  admit  a  short  pausa 
According  to  him,  the  apex  of  the  heart  does  not  strike  the  wall 
of  the  chest  in  ventricular  systole ;  it  is  pressed  downwards  and 
backwards,  and  from  right  to  left,  and  the  impulse  at  the  ribs  is 
most  probably  given  by  the  fibres  juat  above  the  apex.  He 
holds  that  the  auricles  continue  "  filling  after  the  second  sound 
is  heard."  This  can  only  mean  that  blood  continues  to  How  into 
them  from  the  e&vte,  coronaiy,  and  pulmonary  veins,  because,  the 
aurictdo-ventricular  valves  being  open,  it  most  probably  flows  as 
quickly  £rom,  as  into,  the  auricles.  He  considers  that  the  blow 
or  impulM  of  ventricular  systole  is  due  to  "  pressure  of  the  op- 
posing column  of  blood  on  the  upper  surface  of  the  semilunar 
valves."  The  pressure  alluded  to  must  be  comparatively  insig- 
nificant, as  it  is  aliown  to  be  in  'M&iey'a  tracings.  The  volume 
of  blood  sent  out  by  the  preceding  contraction  of  the  ventricles 
has  already  circulated  tbroogh  the  pulmonary  and  ^atcmic  ves- 
sels ;  the  reaction  of  the  arteries  has  long  since  taken  place,  and 
been  succeeded  by  the  protracted  period  of  arterial  quiescence 
corresponding  to  the  long  jiause.  The  press^ue  on  the  sigmoid 
valves  by  the  opposing  column  of  blood,  at  the  moment  of  ven- 
tricular systole,  must  therefore  be  quite  inadequate  to  explain, 
on  the  principle  of  collision  of  opposing  forces,  the  systolic  im- 
pulse of  the  ventricles.  With  Billing,  Rouannet,  Bryan,  Valentin, 
Baumgnrten,  and  Brakyn,  he  holds  that  the  first  sound  is  entirely 


a  Ventrioulw  •ystole  uid  Br«t  sound 

b  Second  Bound   ... 

e  Veutriuular  dtaAtide      ^ 
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valvular;  and  more  prolonged  than  the  second,  owing  to  vihm- 
tion  of  the  chorda!  tendinje  and  valves,  which  are  unequal  in 
size.  He  thus  denies  to  the  impulse  any  share  whatever  in  the 
causation  of  the  first  sound.  In  this  opinion  also  I  disagree  with 
him. 

Hyde  Salter*  (Fig.  XV.)  adopts  the  uatural  division  of  the 
cycle  into  ventricular  systole,  and  ventricular  diastole.  To  the 
former  he  assigns  oue-tliini,  and  to  the  latter  two-thirds  of  the 
whole.  The  first  sound  is  represeuted  as  of  equal  duiatioa  with 
ventricular  systole,  which  is  an  obvious  error,  a&  a  pause  or 
jjeriod  of  silence,  which  I  designate  the  "  systolic  pause,"  imme- 
diately succeeds  the  fii-st  sound,  intervening  between  it  and  the 
second  soimd,  and  therefore  of  systolic  rhythm.  The  second 
Bound  occurs  within  the  period  of  diastole,  one-fourth  of  which, 

*  Th«  death  of  thii  emlneol  man  im*  juat  been  announced  (September.  1 S7 1 ) , 
ftod  I  dJKura  hin  thaorj  under  ■  Muue  of  deprcauoa  at  tbe  grant  luu  mndiciuD  lia* 
tlictelij  auEtainud. 
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anil  one-sixth  of  the  entire  cycle,  it  represents  The  pauscj 
which  coiiicidea  with  veutricular  diastole  ritinus  the  second 
sound,  and  corresponds  to  one-half  the  cycle,  immediately  suc- 
txeds  the  second  sound,  and  includes  towards  ita  termination  the 
auricular  systole,  wliich  therefore  is  diastolic  in  rhythna.  This 
latter  equals  one-third  of  the  pause,  one-foiirth  of  the  diastole, 
and  one-aixth  of  the  cycle.  * 

This  scheme  is  in  most  respects  faithfid  to  nature,  and  coiTect 
in  detail  I  have  already  indicated  one  ground  of  exception  to 
it,  and  in  the  scheme  which  follows  otliers  will  he  implied, 
which  a  comparison  of  tlie  two  figures  {XV.  and  XVI.}  will  make 
sufficiently  clear. 

The  plan  which,  after  long  and  matured  study,  I  have  adopted, 
as  most  accurately  representative  of  the  natural  grouping  and 
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succession  of  phenomena,  constituting  a  cycle  of  cardiac  move- 
ment, is  set  forth  in  the  engraving  (Fig.  XVI.)  As  therein 
exhibited,  the  cycle  is  divided  into  two  primary  parts,  viz.: 
ventricular  systole,  occupying  one-third;  and  ventricular  dia- 
stole, occupying  two-thiids  of  the  cyda  Of  the  former^  the 
first  two-thirds  are  covered  by  the  impulse  and  the  first  sound, 
and  the  last  third  by  the  short  or  systolic  pause.  -  Of  the  period 
of  ventricular  diastole,  the  initial  and  the  terminal  portions  are 
occupied,  respectively,  by  the  second  sound,  and  the  momentum 
or  most  energetic  portion  of  auricular  systole,  both  of  which  are 
incalculable  as  to  duration.  Inasmuch  as,  in  the  normal  state, 
the  contraction  of  the  auricles  is  not  manifested  by  any  sensible 
phenomenon,  it  is  conveniently  included  within  the  period  of 
the  long  or  diastolic  pause,  which  conmiences  at  the  end  of  the 
second  sound,  and  is  characterized  by  the  absence  of  all  tactile 
and  acoustic  signs. 

Within  the  period  of  the  first  two-thirds  of  ventricular  sys- 
tole, coinciding  with  the  impulse  and  the  first  soimd,  the  arterial 
valves  are  thrown  open ;  the  auriculo-ventricular  valves  are  shut 
down;  the  aorta  and  the  pulmonary  artery  are  distended  by 
efflux  from  the  ventricles;  and  the  auricles,  partly  by  arrest  at 
the  auriculo-ventricular  openings,  and  partly  by  influx  from  the 
cava)  and  pulmonary  veins,  are  likewise  engorged.  The  circula- 
tion in  the  coronary  arteries  is  retarded ;  and  that  of  the  coro- 
nary veins  is  accelerated.  The  pulsation  of  the  great  arteries  of 
the  neck  is  virtually  coincident  with  the  impulse  and  the  first 
sound,  although  necessarily,  by  a  brief  but  inappreciable  interval, 
posterior  to  them  in  tima 

During  the  short  pause  which  immediately  succeeds  the  first 
sound,  and  precedes  the  second  sound,  and  which,  according  to 
Marey,  equals  in  duration  one-tenth  of  a  second,  the  contraction 
of  the  ventricles  and  the  distension  of  the  auricles  and  arteries 
continue;  the  arterial  valves  are  still  open,  and  those  of  the  auri- 
culo-ventricular orifices  still  firmly  closed;  temporary  stasis 
of  the  circulation  in  the  cavae  and  their  immediate  tributaries,, 
and  in  the  pulmonary  veins,  takes  place ;  the  circulation  in  the 
coronary  arteries  is  still  retarded,  whilst  that  in  the  coronary 
veins  is  quickened,  and  the  radial  pulse  is  perceptibla     In 
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slow  action  of  the  heart  the  short  pause  may  be  readily  recog- 
nized] in  rapid  action,  and  even  at  the  ordinary  rate,  it  is  not  so 
easily  appreciated,  and  hence  it  has  been,  by  many  excellent  ob- 
servere,  entirely  ignored.  Murmurs  are  occasionally,  and  not 
nnfrequently,  heard,  which  are  moat  appropriately  designated 
"  po9t-systolic"  and  "  pi'e-diaatolic,"  as  occupying,  the  former  the 
initial,  and  the  latter  the  terminal  portion  of  this  pause  or  period 
of  silence.  To  this  subject  1  shall  have  occasion  to  return.  Dr. 
Sibson  regards  the  short  pause  as  coinciding  with  the  conimence- 
meut  of  ventricular  diastole,  and  the  reaction  of  the  arteries ;  he 
says"  :  "  A  little  consideration  will  make  it  evident  Uiat  the  sig- 
moid valves  must  come  together  at  the  very  end  of  the  systole, 
otherwise  blood  would  at  once  flow  hack  into  the  ventricle, 
during  a  period  that,  as  M,  Marey  has  shown  in  his  important 
work  on  the  circulation  of  the  blood,  precedes  the  second  sound 
by  one-tenth  of  a  second,  and  coincides  with  the  short  pause. 
During  this  short  pause  between  the  first  and  second  sounds, 
the  walls  of  the  aiteries,  just  charged  to  the  full  by  the  systole, 
return  upon  themselves  and  drive  the  blood  forwards  into  the 
smaller  vessels,  and  backwards  upon  the  arch  and  aortic  valves." 
I  believe,  aa  already  stated,  that  the  ventricles,  during  the  short 
pause,  are  still  in  a  state  of  contraction,  and  the  aorta  and  pul- 
monary artery  in  a  state  of  distension  by  the  ebbing  current  of 
blood ;  hence  reflux  cannot  take  place,  though  the  valves  be  BtUl 
open.  MM.  Chaveau  and  Favre  conclude  from  their  experi- 
ments, that  ventricular  diastole  commences  ivilh  the  second 
sound,  whereas  the  short  pause  is  antecedent  to  itf  Coincident 
with  the  second  sound  is  reaction  of  the  aorta  and  pulmonary 
arteiy,  closure  of  the  arterial,  and  opening  of  the  auriculo-ven- 
tricular  valves,  relaxation  of  the  ventricles,  and  passage  of  blood 
from  the  auricles  into  the  ventricles.  The  period  occupied  by 
the  second  sound  is  incalculably  short.  The  long  or  diastolic 
pause  succeeds  tlie  second  sound,  and  with  it  covers  two-thirds 
of  the  cycle.  During  this  pause  the  arterial  valves  are  still 
closed,  and  the  anriculo-ventricular  valves  open ;  the  ventricles 

'Htltonmntt.  Stmtlan,  and  Smndg  of  the  Hearl,  ISOO,  p.  31. 

t  TraiU  ik  Pkytivhgit,   litf  F.  A,  Langet,  %hau  Ediuoa,  touie,  2^mi:,    ISfiO, 
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are  relaxed  and  in  process  of  dilatation ;  undulatory  contraction 
of  the  auricles,  from  the  appendices  towards  the  auriculo-ventri- 
cular  openings,  sets  in  and  is  continued,  with  passage  of  blood 
into  the  ventricles ;  and  at  its  conclusion  the  auricles  perform  a 
brief  but  energetic  act  of  contraction,  the  moTnentum  of  auricular 
systole,  by  which  the  ventricles  are  filled  to  distension,  and  reac- 
tion of  their  walls,  constituting  the  succeeding  ventricular  sys- 
tole, is  induced. 

I  may  here  briefly  state  the  result  of  my  observations  on  M. 
Groux,  who  exhibited  in  his  own  person  the  pulsations  of  the 
heart,  through  a  congenital  fissure  of  the  sternum,  in  Dublin,  in 
the  year  1858.  On  the  29th  of  February  in  that  year  I  made 
the  following  notes.  There  was  a  vertical  sulcus  in  the  situation 
of  the  sternum,  extending  nearly  its  entire  length,  and  bounded 
on  each  side  by  a  continuous  ridge  of  bone  representing  the 
margins  of  the  sternum.  The  ensiform  cartilage,  or  a  flexible 
substance  representing  it,  occupied  the  lower  extremity  of  the 
fissure,  which,  at  its  widest  part  about  midway  between  the 
upper  and  lower  extremity,  was  an  inch  and  a-half  in  transverse 
diameter;  it  was,  however,  susceptible  of  expansion  to  three 
inches  by  retraction  of  the  shoulders,  and  by  forced  inspiration. 
Within  this  fissure  a  pulsating  tumor  existed,  which  was  irregu- 
larly ovoid  in  figure,  one  and  a  half  inch  in  its  long,  and  half  an 
inch  in  its  short  diameter,  and  did  not  extend  laterally  beneath 
the  boundaries  of  the  fissure.  The  long  axis  of  this  tumor  ex- 
tended from  below  and  the  left  side  upwards  and  to  the  right 
The  upper  portion  of  the  fissure  was  occupied  by  another  and 
smaller  pulsating  tumor,  seemingly  continuous  with  the  former. 
The  superior  extremity  of  the  former  of  these  timiors  was  on  a 
level  with  the  upper  edge  of  the  tliird  costal  cartilage,  and  its 
lower  extremity  with  the  middle  line  of  the  third  intercostal 
space.  During  the  period  of  enlargement  this  tumor  communi- 
cated to  the  hand  a  feeling  of  increased  hardness,  and  a  rolling 
motion  from  above  and  right  side  downwards  and  to  left ;  its 
pulsation  was  synchronous  with  the  first  sound,  and  followed  by 
the  second  sound.  The  superior  of  these  tumors  pulsated  first, 
and  in  an  arc  from  above  downwards  and  to  the  right,  and  the 
lower  pulsation  preceded  the  carotid  and  mdial  pulse. 
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Jodging  from  the  extent  and  course  of  the  pnlaation-wave, 
and  from  what  may  be  observed  in  the  dog,  I  regarded  the  infe- 
rior pulsating  tumor  as  belonging  to  the  right  ventricle.  The 
right  auricle  touches  the  anterior  wall  only  by  its  appendix,  and 
■with  a  sudden  "  tap,"  during  its  diastole ;  it  was  soft  at  the 
moment  of  greatest  distention ;  whereas,  the  line  in  which  the 
remainder  of  the  auricle  presents  itself  to  the  anterior  wall  of 
the  chest  is  from  above  downwards  and  to  the  right  side.  The 
superior  tumor  was  the  right  auricle,  which  contracted  first,  in 
order  of  time,  after  the  long  pause,  conducting  a  wave  of  blood 
into  the  right  ventricle,  the  contraction  of  which  immediately 
succeeded  that  of  the  auricle. 

Dr.  Pavy*  holds  that  an  ascending  wave  travels  over  the 
auricle  immediately  after,  and  communicated  by,  the  systole  of 
the  ventricle ;  that  this  is  promptly  succeeded  by  a  descending 
auricular  wave  running  into  the  ventricle;  that  then  the  pause  of 
ventricular  diastole  occurs,  and  next  ventricular  systole. 

Dr.  Pavy  is,  therefore,  of  opinion  that  in  mammals,  including 
man,  auricular  systole  immediately  succeeds  instead  of  immBi.1i- 
hteij  pnxedinff  the  systole  of  the  ventricles,  and  that  in  this  class 
no  other  contractile  movement  of  the  auricles  occurs,  although 
such  is  not  the  case  in  the  frog  and  the  tortoise 

I  take  the  liberty  of  declaring  that  herein  Dr.  Pavy,  excellent 
observer  though  he  he,  has  fallen  into  error.  An  ascending  wave 
of  vibration,  communicated  to  the  blood  of  the  auricle  by  the 
shock  of  ventricular  systole  through  the  tense  auriculo-ventii- 
cnlar  valves,  ie,  no  doubt,  exhibited ;  it  is  equally  true  that  a 
descending  wave  of  contraction  immediately  succeeds  the  former, 
and  conducts  the  first  gush  of  blood  into  the  ventricle  after  the 
retraction  or  opening  of  the  auriculo-ventricular  valve,  or  rather 
by  the  pressure  of  which  mainly  it  is  thrown  open.  The  long 
pause  now  ensues ;  during  its  continuance  blood  still  flows 
passiTely  into  the  auricle  and  ventricle  respectively ;  but  now, 
towards  the  close  of  the  long  pause,  auricular  contraction  of  a 
xaoT6  abrupt  and  vigorous  character  takes  place,  filling  the  ven- 
tricle to  distention,  and  provoking  an  act  of  ventricular  systole 
in  which  it  is  itself  meiged,  and  so  on.  This  presystole  or  auri- 
*  lledkai  Tima  and  GautU,  21>t  Noretnber,  1S£7. 
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cular  systole  immediately  preceding  ventricular  systole,  ia  of  the 
utmost  moment  diagnoatically,  aa  will  appear  in  the  aequeL  I 
shall  place  in  parallel  columns,  for  the  purpose  of  comparison, 
the  succession  of  events  as  represented  by  Dr.  Pavy  and  by  my- 
ae\l 

PAVT.  HiYDEK, 

Ventrioular  lystole.  Ventricular  ayBtola. 

'p  (vibnitoi^).         Aacending  auricul&r  wave  (vibrstoiy). 


Aicending  auriBular  w« 
Deflocading  auricular  w 
Pauie  of  TontricuUc  diaatole. 


.tracdie). 

Pause  oF  Tuntricular  diaatole  [long  pnuie) 
Auricular  ajBtole  (i^umentum  of). 


Between  Dr.  Pavy's  views  and  mine,  then,  the  difference  con- 
sists in  the  denial  by  bi'i  of  a  continuous  descending  wave  of 
auricular  contraction,  during  the  entire  period  of  ventricular  dia- 
atole ;  and,  what  ia  still  more  important,  his  repudiation  of  pre- 
systolic auricular  contraction,  both  of  which  eventa  I  strongly 
inaiat  upon. 

The  causes  to  which  the  two  sounds  of  the  heart  have  been 
respectively  attributed  by  different  authors,  will  be  found  Liiuily 
set  forth  in  the  subjoined  table  taken  from  Ltm^tt'a  Physiology* 
and  borrowed  by  that  author  from  Barth  and  Roger.  This  table 
I  have  supplemented  by  the  addition  of  the  views  of  Dr.  C.  J.  B. 
Williams,  Dr.  Bellingham,  M.  Chauveau,  and  my  own. 

First  toimd.  Second  mund. 

Laennec,      .,,    CuDtrnctioii  of  v^nCricln.  Contractiou  of  auriclefl. 

Turner,        ,.,    Contrnctjua  of  v«Dtricl«s.  Shock  of   the   heart  rebonndittg 

againat  the  pericscdium  in  dia- 
atole. 
Corrigan,     ...    Shock  of  the  blood  ag^Mt  the   Collision  of  the  inteniitl  aurfaca 
w&ll«  of  the  ventricles  in  dia-        of  the  walta  of  the  lentrioles  in 
atole.  Bjstule. 

Cajjine,     ...    Contraction  of  the  ventricloa.  DiJ»tetion  of  the  ventriclea. 

Pigeaui(laB21,  Shock  of  blood  agaitiat  \Talla  nf  Shock  of  blood  against  the  w»]ii 
ventricles  at  the  moment  of  of  the  aorta  and  pulmooar; 
diaatole.  art«ry  at  the  moment  of  ays< 

tola. 
Pige«u<(183S),  Friction  of  the  blood  ogauiBt  Uie    Friction  of  the  blood  sgiunat  tho 
walla  of  the  ventrioles,  the  ori-        walla  of  the  auriclis,  tha  auri- 
Goe*   and  kbIIh   of    the   great        oulo-ventriculnr    oriticn.    Kod 
tcskIi  in  lyatote.  the  catiCy  of  the  veatricka,  in 

diaatole. 
i    Mutual  oolUmon  of  the  corpnaole* 
of   the  blood,  and  impulse 
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Firtt  ^«d. 

Stcoadtoiivd.                                          ' 

Hope  (1839). 

The  Bonnd  of   valvular  temdon, 

The  click  of  the  sigmoid  valves  in 

BD'l  of  mnsculnc  eitensiuu,  in 

diastole. 

syaWle. 

RooMmet,    .. 

The  (Jitk  of  the  nurienlo-venlri- 

The  click  of  the  aiginoi.l   valves 

culur  v&lves  in  sjbIaIs. 

iu  aiagtole. 

KolTJ. 

The  entnuioo  of  blood  into  the 

The  entranoe  of  blood  into  the                                , 

left  ch»mbCT»  of  the  hwrt. 

right  chambers  o(  the  heart,                                    | 

PiAbgnd,   .. 

The  contiMtion  of  the  kft  yea- 

triple. 

triole. 

C^lUe,         .. 

The  eodden   onlnnoe  of  blood 

The  click  of  the  sigmoid  valves 

tole. 

in  diastole. 

Mig^die,    .. 

The  shock  of  the  spei  of  tha  he»rt 

The  shook  of  the  anterior  sorfnce 

agsiiut  the  siiie  in  sjatote. 

of  the  heart  in  diastole. 

B<mkch,      .. 

Sud.Iei>eiitru.ce  of  blood  into  the 

The  injection  o(  blood  into  tbo 

tricular  systole. 

BonillaQd,    .. 

The  luddni  teoBJOD  and  matual 

The  sudden  tension  and  shock  of 

EoUiuon  of  the  aurioulo- ventri- 

mutual collision  of  the  sigmoid 

cular  valves,  and  the  sudden 

valves,  and  the  sudden  rai-ing 

of     the     aurioulo  -  veutrioular 

valves,  in  syitole, 

valves,  in  diastole. 

Oandrin,      .. 

YibraUoD  reeolting  from  (he  col- 

Percoanion  of  the  blood  against 

MoD  oi  the  blood  in  sjBtole. 

the  waUs  of  tbo  ventricles  in 
diastole. 

CroTeilbier,  .. 

The  BoddBD  rM»ing  of  the  sigmoid 

Thelowering  of  the  sigmoid  valves 

valves  in  aystolB, 

in  diastole. 

Skoda, 

The  shock  of  the  blood  agiuDst  tbo 

The  Bbock  of  the  column  of  blood 

aoiiculo-ventriCQlflr  valves,  and 

against  the  walls  of  the  ven- 

the  impulse  of  tha  apei  agMast 

trioUi«,andtheretrognide«hock 

theiiide.  The  sbook  of  the  blood 

of  the  column  of  hlood  against 

Bg^nit  tha  waUa  of  the  aorta 

the  aigmoU  valves,  in  diastole. 

Ee.u, 

The  shock  of  the  vpave  of  blood 

The  shock  of  the  column  of  blood 

against  the   walla  of  the  ven- 

arriving  from  the  veina  against 

tnclea,  in  ventricular  diaatote. 

the  walls  of  the  auricles. 

G.  WiUiuni, 

Muscular  coutraotion  of  the  ven. 

tricles  in  sjatole. 

of  btood  aguntt  the  sigmoid 
valves  in^astole. 

Ufhlin    Com- 

Tension  of  the  sigmoid  valves,  and                           1 

miltM^  1835, 

of  the  ventriclis,  and  muscular 

shock  of  the  returning  oolumna 

of  blood,  in  diastole. 

I.<mJoi>  Cbm- 

Sudden  mascular  tension  of  the 

Sudden    closnro   of   the  sigmoid 

nitlee,  1G36, 

valves  bj  the  oolumns  of  blood 

the  chest,  in  ijatole. 

FHUdetphi. 

Closure  of    the    sigmoid    valves 

Committor 

tridta,  and  dick  of  the  auri- 

by  the  shock  of  the  returning 

eulo-ventricuUr  valves  in  sya- 

columns  of  blood  in  the   aorta 

tole. 
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C.  J.B.  Wil-     Muscular  contncdon   c 


ventri-  Click  of  mgmMd  vtlvei. 


CbSilIVMU,    . 
HftydxD, 


cular  v&Ivei,  and 

impulae  of  heart. 
Rutb   of  blood  through  arterial    Ruib  of  blood  through  atuiculo- 

orifioe«.  Tentricolar  oriflcBS. 

SuddBD   tenaion  of  auriculo-vea-   Sudden  teniiou  ot  sigmoid  nJve*. 

triculor  ralvea. 
Shock  □(   apei   atjainst   wall   ot   Sudden  tension  uf  rigmwd  TftlfML 

chest,  and  audden  tensioD  of 

fturiculo-Ten  triculor  yal»e»  and 

ohordiB  tendinene. 

M.  A.  Dumontpallier  gives  the  following  summary  of  the  ex- 
periments of  Chauveau,  performed  at  Alfort  on  the  5th  of  Sep- 
tember, 1860,  in  Ms  presence,  and  repeated  on  the  29tli  of  the 
same  raontli  in  the  presence,  amongst  others,  of  Doctors  Corrigan 
and  Banks  of  Dublin,  with  a  view  to  determine  the  nature  and 
cause  of  the  sounds  of  the  heart.* 

A  horao  having  been  pithed,  and  artificial  respiration  main- 
tained by  means  of  a  pair  of  bellows  connected  with  the  trachea, 
a  "window"  was  made  in  the  left  aide  of  the  chest,  and  the  peri- 
cardium laid  open  through  this,  so  as  to  expose  to  view  the  left 
ventricle,  left  auricle,  and  tlie  pulmonary  artery.  The  auricle 
was  seen  to  contract  very  feebly ;  but  the  ventricle  with  mach 
energy,  contracting  from  apex  to  base,  and  becoming  globular, 
hard,  and  corrugated  on  the  surface.  The  left  wall  of  the  ven- 
tricle was  forcibly  elevated  in  such  a  manner  that  the  organ 
must  have  struck  the  wall  of  the  chest.  A  stethoscope  applied 
over  the  ventricle  enabled  the  observer  to  hear  two  sounds ;  the 
first  dull  and  prolonged,  and  coinciding  with  ventricular  systole; 
the  second  sharper  and  shorter,  coinciding  with  ventricular  dia- 
stole. 

After  the  first  sound  "  a  short  silence"  ensued,  and  after  the 
second,  "  a  longer  silence."  When  the  root  of  the  pulmonaiy 
artery  was  taken  gently  between  the  finger  and  thumb  at  the 
moment  of  the  second  sound,  a  vibmtion  was  felt,  and  a  stetho- 
scope apphed  here  at  the  same  moment  enabled  the  observer  to 
hear  the  second  sound.  If,  at  the  moment  of  systole  of  the  ven- 
tricle and  occurrence  of  the  first  sound,  the  roof  of  the  left  auricle 
*  Oaieue  da  Mo^itaux;  DMin  Botpilal  OaaUc,  lit  Naveubcr,  ISSO. 
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were  pushed  down  with  the  finger,  the  vibration  of  the  auricnlo- 
ventricular  valve  was  felt.  If  now  an  incision  were  made  in 
the  auricular  appendix,  and  the  finger  introduced  through  it 
into  the  auriculo-ventricular  orifice,  it  was  felt  to  be  grasped  at 
the  moment  of  systole  by  the  free  edges  of  the  valves,  and  held 
for  a  period  corresponding  in  duration  to  the  first  sound,  which 
was  either  suppressed  or  weakened,  owing  to  suspension  or  im- 
pairment of  the  normal  vibration  of  the  valves.  The  reporter 
adds :  "  Prom  this  experiment  may  we  not  conclude  that  the 
first  sound  is  owing,  almost  entirely,  to  the  contraction  of  the 
auriculo-ventricular  valves  ?"  A  query  which,  I  apprehend,  few 
if  any  will  answer  in  the  negative. 

Chauveau  next  proved,  by  mutilation  of  the  valves,  that  ab- 
normal sounds  depend  upon  disease  of  these.  Thus,  when 
closure  of  the  mitral  valves  was  prevented  during  ventricular 
systole,  by  means  of  a  small  steel  rod,  blood  rushed  back  into 
the  auricles,  and  a  bruit  de  soufflet  was  the  result.  Tearing  of 
the  valves,  or  dividing  the  chordae  tendineae  was  followed  by 
a  similar  result.  Systolic  murmur  likewise  followed  compres- 
sion of  the  pulmonary  artery  during  ventricular  systole. 

In  a  similar  manner  he  paused  diastolic  murmur  by  keeping 
the  sigmoid  valves  apart  by  means  of  a  fine  instrument,  by  pin- 
ning them  up  to  the  wall  of  the  artery,  or  by  destroying  them. 
In  every  such  instance  blood  rushed  back  into  the  ventricle  and 
produced  diastolic  murmur.* 

Marey  and  Chauveau-f  have  determined,  by  experiments  on 
the  horse,  the  relative  duration  and  precise  relationship  of  the 
several  movements  of  the  heart. 

The  systole  of  the  auricles  precedes  that  of  the  ventricles  by 
two-tenths  of  a  second.  Ventricular  systole  and  impulse  com- 
mence together,  but  the  former  exceeds  the  latter  in  duration 
by  one-tenth  of  a  second,  the  length  of  ventricular  systole  being 
three-tenths  of  a  second. 

They  have  also  proved  experimentally  that  the  force  of  con- 
traction of  the  right  ventricle  is  to  that  of  the  left  ventricle,  in 
the  horse,  as  1  to  3.     The  relative  proportion  of  the  various  car- 

*  See  Gazette  MidkaUj  1856,  for  Cbauveau*8  memoir  on  this  subject,  in  extetuo, 
t  Longet'%  Physiology ^  1869,  vol.  ii.  p.  146. 
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diac  movements  is,  according  to  these  eminent  authorities,  the 
same  in  man  as  in  the  horse. 

It  will  be  seen  by  reference  to  Fig.  XVI.  that  the  conclusions 
at  which  I  had  arrived  independently,  from  observation  of  the 
healthy  human  heart,  are  nearly  identical  with  those  just  de- 
tailed. I  did  not  see  the  report  of  Marey  and  Chauveau's  expe- 
riments till  very  recently  (1868),  and  I  am  therefore  entitled  to 
regard  them  as  eminently  confirmatory  of  my  own  viewa 


CHAPTEE  II. 

PHENOMENA  OF  THE  HEART'S  ACTION  IN  RELATION  TO  THEIR 

MODIFICATION  BY  DISEASE. 

I  SHALL  now  briefly,  discuss,  individually,  the  cyclical  series  of 
phenomena  which  constitute  a  single  action  of  the  heart. 

The  impulse  of  the  heart,  which,  in  the  state  of  health,  may  be 
peixjeived  by  the  application  of  the  hand  in  the  fifth  intercostal 
space  of  the  left  side,  about  two  inches  below  the  level  of  the 
nipple,  and  one  inch  inside  the  nipple-line,  is  characterized  by  a 
gentle  lifting  motion  over  an  irregulariy  circular  space  of  about 
one  inch  in  diameter.  This  is  due  to  the  impact  of  the  apex 
and  adjacent  portion  of  the  anterior  surface  of  the  left  ventricle, 
against  the  chest  wall ;  commences  with  the  systole  of  the  ven- 
tricles, which  exceeds  it  in  duration  by  one-third  ;  and  strictly 
corresponds  in  time  with  the  first  soimd.  As  the  systole  is  equal 
to  one-third  of  the  cycle,  so  the  impulse  equals  one-third  of  the 
diastole. 

There  are  at  least  three  positive  varieties  of  abnormal  im- 
pulse, besides  those  of  a  negative  character,  namely :  the  pro- 
longed, diffused,  heaving,  and  double  impulse  of  left  ventricular 
dilated  hjrpertrophy  ;  the  abrupt  but  prolonged  and  heaving  im- 
pulse of  left  ventricular  simple  hypertrophy  ;  and  the  abrupt 
hammering  impulse  of  nervous  palpitation. 

The  impulse  is  liable  to  impairment,  suppression,  and  dis- 
placement. It  is  obscured  or  enfeebled  in  fatty  degeneration  of 
the  heart,  and  in  atrophic  attenuation  of  the  left  ventricular 
walls.  In  the  advanced  stages  of  the  former  of  these  conditions 
it  may  be  entirely  suppressed,  and  likewise  in  the  worst  form  of 
typhus  fever  characterized  by  suspension  of  the  first  sound. 

Displacement  of  the  apex  of  the  heart,  to  whatever  cause  due, 
will  involve  change  of  the  seat  of  impulse,  and  may  take  place 
in  the  direction  upwards,  downwards,  towards  the  right,  or  to- 
wards the  left  side. 

7* 
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Displacement  of  the  heart  to  either  side  is  most  frequently 
the  consequence  of  liquid  or  gaseous  eflPiision  into  the  opposite 
pleura.  Two  different  opinions  are  held  as  to  the  mode  in  which 
this  displacement  is  effected.  One,  and  that  which  is  almost 
universally  accepted,  is  that  the  heart  is  displaced  by  mechanical 
detrusion  to  the  opposite  side ;  and  the  other,  to  the  effect  that 
it  is  drawn  towards  the  sound  side  by  the  elastic  tension  of  the 
unaffected  lung. 

This  latter  view  has  been  ably  advocated  by  Dr.  Douglas 
Powell,*  who  considers  the  median  position  of  the  mediastinum, 
in  the  state  of  health,  to  be  maintained  by  a  well-balanced  trac- 
tile force  exercised  upon  its  opposite  sides  by  the  elastic  tension 
of  the  lungs.  When  either  lung,  therefore,  passes  into  a  state  of 
collapse,  whether  from  liquid  effusion  or  aeriform  accumulation, 
the  normal  balance  of  pulmonary  tension  is  of  necessity  de- 
ranged, and  the  mediastinum  and  heart  are  dravm  towards  the 
unaffected  side  by  the  unopposed  tension  of  the  sound  lung.  In 
pneumothorax  the  displacement  is  instantaneous ;  but  he  admits 
that  "  beyond  this  it  may  be  increased  by  the  direct  pressure  or 
subsequent  accumulation  of  air."  In  support  of  this  doctrine 
the  following  experiments  are  adduced  : 

JExperiment  1.  In  a  fresh  subject,  a  needle  was  thrust  tlirough 
the  pericardium  at  the  left  margin  of  the  stemimi ;  an  opening 
was  then  made  in  the  left  pleura,  through  which  air  was  sucked 
in,  and  immediately  the  needle  was  deflected  to  the  lefL  The 
arms  were  now  drawn  up  equally,  and  an  act  of  inspiration  thus 
artificially  made  after  the  manner  of  Sylvester,  and  the  deflec- 
tion of  the  needle  to  the  left  was  observed  to  be  immediately 
increased. 

Experiment  2.  A  dog  was  brought  under  the  influence  of 
chloroform,  a  needle  was  inserted  into  the  pericardium,  and  the 
pleura  laid  open  as  in  the  former  experiment,  and  with  a  similar 
result,  namely,  deflection  of  the  needle  towards  the  injured  side, 
to  the  extent  of  20°. 

It  seems  to  me  that  in  Experiment  No.  1  the  deflection  of  the 
needle  to  the  left  was  directly  and  exclusively  due  to  the  pres- 

*  Medical  Tim^t  and  OazeiUf  80th  January  ;  13th  and  20th  February;  and  BritiA 
Medical  Joumaly  17th  July,  1869. 
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sure  upon  the  mediastintim  of  the  air  juet  admitted  into  the 
pleura;  and  the  increaaed  deflection  exhibited  on  drawing  the 
arms  upwards  was  the  result  of  increased  pressure  by  the  intro- 
duction into  the  pleura  of  a  further  volume  of  air.  This  air  was 
free,  and  its  pressure  therefore  not  neuti'alized  by  the  elastic 
reaction  of  the  lung,  aa  was  the  case  with  that  included  within 
the  pulmonaiy  tissue  of  the  opposite  lung.  The  right  lung  was, 
moreover,  in  the  first  experiment,  in  the  state  of  maximum  expi- 
ratory contraction  characteristic  of  the  dead  body,  and  its  elastic 
tension  proportionately  reduced.  lu  this  condition,  the  elastic 
reaction  of  the  lungs  of  the  dog  was  found  by  Hyde  Salter  equal 
to  a  pressure  of  only  four  inches  of  water.*  The  elastic  tension 
of  the  lung  is  an  expiratory  force,  increasing  with  its  expan- 
sion, and  tending  towards  a  common  centre.  No  doubt  this 
1  in  the  root  of  the  lung,  but  external  to  the  medias- 
tinum. Here,  therefore,  the  elastic  reaction  of  the  lung  has 
its  point  of  rest,  and  beyond  this  in  the  direction  inwards  the 
range  of  its  elastic  tension  does  not  extend.  The  length  and 
extensibility  of  the  blood  vessels  and  air-tubes  of  the  lungs,  and 
their  capacity  for  phj-sical  reaction,  are  striotly  adapted  in  tlie 
normal  stat«  to  the  dimensions  of  the  pleural  cavity  and  the 
position  of  the  mediastinum. 

In  reference  to  Experiment  No.  2,  which  is  in  no  degree  leas 
open  to  all  the  objections  above-stated,  I  have  in  addition  to  re- 
mark, that  no  mention  is  made  of  oscillation  of  the  needle  from 
right  to  left  alternately  with  inspiration  and  expiration,  which 
must  have  taken  place  if  deflection  depended  upon  the  move- 
ments of  the  right  lung.  As  to  the  alleged  efl'ect  of  sudden  in- 
troduction of  air  into  either  pleura,  in  causing  "partial  collapse 
of  the  opposite  lung,  by  removing  resistance  to  its  elastic  ten- 
Bion,"  I  cannot  perceive  how  the  position  of  the  mediastinum 
can  be  in  any  degree  thereby  influenced,  save  in  so  far  as  the 
pressure  of  free  air  on  the  diseased  side  must  determine  its 
.displacement  towards  the  opposite.  Surely,  even  though  partial 
collapse  per  se  could  in  any  degree  influence  the  position  of  the 
mediastinum,  complete  collapse  on  the  opposite  side  would  be 
tnore-than  competent  to  neutralize  it. 

■  Lanetl,  Stb  Auguit,  IBSS. 
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Dr.  Powell  published  two  cases  *  of  pyo-pneumothorax,  illus- 
trative of  displacement  of  the  mediastinum  by  "elastic  recoil" 
of  the  opposite  lung.  By  means  of  a  water-pressure  guage  he 
showed  that  no  air-pressure  was  exercised  upon  the  mediastinum 
on  the  diseased  side  of  the  chest.  But  pus  was  found  on  that 
side  in  both  cases,  and  in  one  of  these  to  the  amount  of  a  pint 

With  a  view  to  satisfying  my  mind  as  to  the  validity  of  the 
objections  above  urged  against  Dr.  Powell's  doctrine,  and  as  to 
the  degree,  if  any,  in  which  inspiratory  expansion  of  either 
lung,  the  other  being  functionally  in  abeyance,  was  capable  of 
influencing  the  position  of  the  mediastinum,  I  performed,  on 
the  14th  October,  1871,  the  following  experiment,  with  the 
assistance  of  Mr.  Ward,  one  of  our  demonstrators  of  anatomy, 
and  in  presence  of  the  anatomical  class  in  the  School  of  Medi- 
cine, Cecilia-street. 

The  anterior  wall  of  the  chest  of  a  subject  brought  in  for 
dissection  was  removed,  with  the  exception  of  the  sternum, 
which  was  divided  with  the  saw  by  a  median  incision  from  the 
upper  to  the  lower  extremity.  The  edges  of  this  incision  were 
divaricated  by  means  of  a  wedge,  to  the  extent  of  an  inch,  and  a 
piece  of  copper  wire,  nine  inches  long,  made  sharp  at  one  extre- 
mity, and  rolled  into  a  coil  at  the  opposite,  was  inserted  perpen- 
dicularly into  the  pericardium,  and  fixed  in  the  substance  of  the 
heart.  The  left  lung  was  now  detached  from  its  root,  and  the 
mouth  of  the  left  bronchus  plugged  with  a  cork,  which  was  held 
in  position  and  made  air-tight  by  means  of  a  ligature  passed 
round  it.  Through  the  outer  extremity  of  the  cork  a  string  was 
passed,  by  means  of  which  it  might  be  instantaneously  removed 
Through  an  incision  made  in  the  trachea  at  the  root  of  the  neck 
a  large  glass  tube  was  introduced,  and  the  right  lung  slowly  in- 
flated, the  subject  lying  upon  its  back.  The  position  of  the  wire 
fixed  in  the  pericardium  was  not  in  the  smallest  degree  in- 
fluenced till  towards  the  point  of  maximum  inflation,  when  the 
anterior  edge  of  the  lung  advanced  and  began  to  press  against 
the  side  of  the  pericardium.  The  free  extremity  of  the  wire 
now  began  to  deviate  to  the  right,  and  at  the  end  of  inflation 
had  moved  fully  an  inch  towards  the  right  side;  and  on  allowing 

*  Medical  Timet  and  OazetU,  2l8t  August,  I860. 
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the  long  to  collapse  by  its  elastic  reaction,  through  escape  of  the 
air  from  the  opening  in  the  trachea,  the  needle  gradually  re- 
tnmed  to  its  original  position.  The  process  was  repeated  several 
times,  with  the  same  result.  At  the  moment  of  maximum  infla- 
tion the  cork  was  now  suddenly  withdrawn  from  the  bronchus, 
and  the  lung  thoa  permitted  to  collapse  abruptly,  as  if  by 
rupture  of  the  opposite  lung ;  but  the  result  was  in  no  degree 
altered,  save  in  regard  to  the  rapidity  of  return  movement  of 
the  lever  from  right  to  left. 

The  obvious  conclusions  to  be  drawn  from  this  experiment 
are  the  four  following :  First,  that  in  the  first  stage  of  inspira- 
tory expansion  of  the  lung,  the  position  of  the  mediastinum  ia  in 
no  degree  affected ;  second,  that  towards  tlie  end  of  the  second 
and  final  ati^e  of  expansion  of  the  lung,  the  mediastinum  ia 
displaced  towards  the  opposite  side  by  pressure  of  the  anterior 
edge  and  internal  surface  of  the  inflated  lung ;  third,  that  at  no 
stage  of  inspiration  is  the  mediastinum  displaced  by  traction 
towards  the  expanding  lung ;  and,  fourth,  that  the  sadden  ex- 
haustion of  one  lung,  even  in  the  stage  of  maximum  expansion 
by  mpture  of  the  opposite  lung,  is  incapable  of  determining  by 
recoil  or  otherwise,  a  movement  of  the  mediastinum  towards 
that  side,  beyond  the  point  of  equilibrium. 

Having  now  shown,  as  I  conceive,  good  reason  for  adhering  to 
the  doctrine  of  lateral  displacement  of  the  heart  by  pressure,  as 
promulgated  by  Eertin,  Laenuec,  Hope,  Stokes,  Walshe,  and  in- 
deed by  the  great  majority  of  writers,  and  as  almost  universally 
held  at  the  present  time,  I  proceed,  after  the  example  of  Stokes,* 
to  classify  all  cardiac  displacements  whatsoever  under  the  two 
heads  of  "excentric"  and  "concentric." 

The  former  are  caused  by  diseases  "  of  accumulation,"  sohd, 
liquid,  or  gaseous,  external  to  the  pericardium,  and  pressing  ab 
txtra  upon  the  heart 

The  latter  are  due  t<»  contraction  in  volume  of  either  lung,  and 
a  concentric  movement  of  adjacent  parts,  including  the  heart,  to 
fill  the  vacnum  thence  potentially  arising. 

The  excentric  displacements,  as  the  name  implies,  are  there- 
fore dependent  upon  a  force  operating  in  a  direction  from  ita 
'  Opu  ciiat.,  p,  458. 
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seat ;  wiilst  those  named  concentric  are  no  leas  obviously  due 
to  a  cause  acting  hj  traction  towards  the  same  point  Eccen- 
tric displacements  may  take  place  in  the  four  opposite  directions, 
upwards,  downwards,  to  the  right,  or  to  the  left  side ;  and  dia- 
gonally or  intermediately  to  these  lines.  Upward  displacement, 
direct  or  oblique,  of  the  heart  by  pressure,  is  most  frequently 
caused  by  enlargement  of  the  left  lobe  of  the  liver,  hydatid 
tumor  of  that  organ,  perihepatic  abscess,  aneurism  of  the  in- 
ferior thoracic  aorta,*  and  temporary  paralysis  of  the  left  ala  of 
the  diaphragm,  with  ascent  of  an  inflated  stomach  in  diaphrag- 
matic pleuritis."!" 

EouiUaud  declares  that  upward  displacement  of  the  heart  may 
be  caused  by  ascites  in  an  extreme  degree.J:  I  have  never  wit- 
nessed notable  elevation  of  the  heait  from  this  cause.  BLsplace- 
ment  downwards  is,  when  present,  usually  the  result  of  pulmonary 
emphysema  engaging  pretty  equally  the  anterior  portion  of  both 
lungs  ;  by  the  diagonal  pressure  so  exercised,  as  well  as  by  the 
general  depression  or  flattening  of  the  diaphragm,  the  heart  is 
displaced  downwards,  and  occupies  a  position  behind  the  xiphoid 
cartilage.  Downward  displacement  may  likewise  result  from  the 
pressure  of  an  aneurismal  or  other  tumor  occupying  the  upper 
portion  of  the  anterior  mediastinum. 

Excentric  displacement  to  either  side  ia  most  frequently  due 
to  liquid  accumulation  in  the  opposite  pleura.  In  the  effusion 
consecutive  to  acute  inflammation.  Dr.  Stokes  has  shown,  that 
the  relaxation  of  the  mediastinum  involved  in  the  acute  inflam- 
matory process  may  determine  lateral  displacement  of  the  heart 
at  an  early  period  of  the  disease,  and  under  the  comparatively 
slight  pressure  of  an  undistended  pleura.  In  all  such  cases  the 
heart  is  dislocated  in  the  horizontal  line,  and  occupies  a  position 
imder  the  right  nipple  when  the  effusion  is  on  the  left  side ;  and 
when  on  the  right,  the  heart  may  be  felt  pulsating  at  a  greater 
or  less  distance  outside  the  left  nipple-line.  Doctor  Douglas 
Powell  has  showng  that  in  the  right  lateral  displacements  the 

*  See  ca<e  (F»j),  chnpter  ix. 

"t  For  t,  caK  in  iUiutntioii,  sea  na  aiticle  by  the  author,  entitled  "  Duphngnu- 
tio  Pleuritu,"  Dublin  Medieal  Journal,  August,  ISTl. 

t  TraUi  da  Maladia  da  Cavr,  torn,  ii.,  p.  GSl. 
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apex  of  the  heart  is  depressed,  but  never  so  as  to  occupy  a  posi- 
tion external  to  the  base ;  whereas,  in  displacements  to  the  left 
side,  the  apex  is  relatively  elevated,  and  the  long  axis  of  the 
heart  nearly  or  quite  horizontal 

Cases  of  this  kind  are  characterized  by  percussion  dullness  on 
the  side  whence  the  heart  has  been  displaced,  or  posterior  in  the 
line  of  transit  of  the  ot^n,  and  commensurate  with  the  extent 
of  its  displacement ;  by  clearness  on  the  opposite  side  in  ad- 
vance of  the  orgaa ;  aud  where  the  liquid  is  absorbed  or  other- 
wise removed,  by  return  of  the  heart  to  its  natural  position  witli 
corresponding  rapidity. 

The  functions  of  the  heart  and  the  attendant  phenomena  are 
in  no  degree  modified  by  its  abnormal  position,  with  the  follow- 
ing exceptions :  when  placed  in  front  of,  and  in  contact  with  a 
solid  tumor,  such  as  an  aneurism,  a  solidified  lung;*  or  the  spinal 
co!umn,+  its  imptilae  may  be  so  vigorous  and  diffused  as  to  lead 
to  the  diagnosis  of  hypertrophy.  Hope  has  also  noted,  in  a  case 
of  dexiocardia,  the  existence  of  systolic  murmur,  which  ceased  on 
the  return  of  the  heart  to  its  normal  position  ;  aud  was  due,  as 
he  believed,  to  twisting  of  the  aorta  in  its  altered  relationship 
to  the  heart.| 

Consecutively  to  the  removal  of  the  displacing  Huid  by  absorp- 
tion or  otherwise,  the  heart  not  unfrequently  has  been  known 
to  tron^ress  its  normal  boundary,  and  pass  considerably  to  the 
opposite  side  This  occurs  where  the  lung  has  been  compressed, 
and  rendered  incapable  of  expansion,  after  removal  of  the  com- 
pressing medium,  by  previous  obliteration  of  its  vesicular  struc- 
ture ;  or  by  the  constricting  ^ency  of  dense  false  membrane. 
Sach  a  phenomenon  is,  mutatis  mittandis,  analogous  to  the  retrac- 
tion of  the  features  from  consecutive  atrophy  and  shortening  of 
the  paralysed  muscles,  in  unilateral  paralysis  of  the  face.  The 
distinctive  features,  then,  of  lateral  displacement  of  the  heart  by 
liquid  accumulation  iu  the  opposite  pleura,  are,  the  slow  and 
mensurable  mode  of  its  occurrence;  dullness  on  the  side  whence 
it  has  been  displaced,  and  clearness  on  the  opposite  side  beyond 
the  limits  of  cardiac  dullness;  and  in  the  event  of  removal  of  the 
displacing  medium^,  return  of  the  heart  to  its  natural  situation ; 
"  BtolcM.  t  Hope.  t  Ppw  eilat.,  p.  ESS. 
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or  beyond  it  where  the  liing,  previously  compressed,  has  become 
incapable  of  expansion. 

Lateral  displacement  of  the  heart;  by  detrusion,  may  be  like- 
wise caused  by  cancerous  growths  in  connection  with  either 
lung  or  pleura.  In  Dr.  Houston's  case  a  cancerous  tumour  of 
the  right  lung  was  the  sole  cause  of  displacement  of  the  heart  to 
the  left  side.* 

In  most  cases,  however,  of  displacement  of  the  heart  by  pres- 
sure connected  with  cancerous  growths  of  the  lung  or  pleura,  but 
especially  the  latter,  serum  was  likewise  present  in  large  quantity, 
and  presumably  was  the  principal  agent  in  displacement  Case 
20  (Rourke),  afifords  a  notable  example  of  this  kind.  Where, 
however,  the  tumour  is  of  the  nature  of  soft  or  medullary  cancer, 
which,  by  its  expansion  and  elasticity  is  capable  of  exercising 
diastolic  pressure,  displacement  of  the  heart  may  be,  and  usually 
is,  effected  without  the  intervention  of  liquid  accumulation. 
Cancerous  disease  of  the  lung  or  pleura,  operating  as  a  cause  of 
displacement  of  the  heart,  and  associated  or  not  with  serous  ef- 
fusion, is  characterized  by  certain  symptoms  of  great  diagnostic 
value ;  these  are  especially  the  two  following,  namely,  engorge- 
ment of  the  subcutaneous  veins  of  the  affected  side  of  the  chest; 
and  distinct  transmission,  over  the  same  side,  of  the  sounds  of  the 
heart.  Associated  with  dullness  on  percussion ;  absence  of  respi- 
ratory sound  save  at  the  root  of  the  lung,  and  of  vocal  fremitus ; 
and  with  excentric  displacement  of  the  heart ;  the  signs  above 
indicated  become  pathognomonic  of  cancer  of  the  lung  or  pleura 

Thoracic  aneurism  may  be  likewise  a  cause  of  displacement  of 
the  heart  to  either  side,  but  most  frequently  the  right,  because 
when  capable  of  making  lateral  pressure  upon  the  heart,  its 
usual  situation  is  the  posterior  mediastinum  and  left  pleural 
cavity.  The  diagonosis  of  this  cause  of  displacement  of  the 
heart  cannot  be  diflScult. 

The  heart  may  be  likewise  displaced  to  either  side  by  the 
pressure  of  free  air  in  the  opposite  pleural  cavity,  constituting 
pneumothorax;  by  pulmonary  emphysema  preponderating  on 
one  side,  and  engaging  the  anterior  and  inner  portion  of  the  lung; 
and  by  passage  of  the  hollow  abdominal  viscera  into  the  thorax. 

*  See  Cataloffue  of  Muaeum  of  Royal  College  of  Sttrgeons,  Ireland. 
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Dr.  Stokes  is  of  opinion  that  simple  pneiimotliorax,  without 
iistuls  in  the  lung,  can  cause  displacement  of  the  heart  only 
when  the  aeriform  collection  ia  large  in  quantity ;  and  that,  with 
fistula,  it  can  produce  this  result  only  where  the  egress  of  air  is 
prevented  during  expiration,  that  is,  where  the  fistula  is  valvular. 

I  incline  to  regard  this  view  as  somewhat  too  exclusive. 
Free  air  in  the  carity  of  the  pleura,  with  or  without  fistula 
of  the  lung,  and  at  the  temperature  of  the  living  body,  must 
undei^  considerable  expansion  during  inspiration,  and  a  high 
degree  of  compression  during  expiration.  In  the  former  con- 
dition the  mediastinum,  as  the  most  yielding  wail  of  the  hemi- 
thorax,  is  liable  to  undergo  displacement  under  the  pressure  of 
elastic  expansion  of  the  air,  no  longer  neutralized  by  the  resi- 
liency of  the  lung  and  pidmonary  pleura ;  and  in  the  latter 
state,  or  that  of  expiration,  under  the  compressing  force  of  the 
reacting  thoracic  walls  the  contained  air  must  undergo  a  high 
degree  of  condensation,  and  the  mediastinum  must  sustain  an 
equivalent  pressure  on  the  corresponding  aide.  These  forces,  in 
succession,  would  operate  continuously,  A  fistular  opening  in 
the  lung  of  the  average  diameter,  even  though  direct  and  patu- 
lous, is  by  much  too  narrow  to  neutralise,  though  it  may  modiiy 
this  pressure,  by  evacuating  the  pleura  within  the  period  of  an 
ordinary  expiration.  In  order  to  eflect  this,  it  must  bear  the 
same  proportion  to  the  pleural  cavity  which  the  trachea  does  to 
the  expanded  huig ;  and  even  in  that  case  a  certain  degree  of 
obstruction  to  the  exit  of  air  would  be  necessarily  presented  at 
the  fistula,  and  an  equivalent  centrifugal  pressure  sustained  by 
the  parieties  of  the  pleural  cavitry,  owing  to  the  absence  of  the 
gradual  and  well-adapted  transition  of  cubic  space  exhibited  by 
the  bronchial  system  in  its  relationship  to  the  trachea. 

Simple  pneumothorax,  then,  is  of  itself,  and  a  fortiori  in 
conjunction  with  liquid,  in  my  opinion  competent  to  effect 
lateral  displacement  of  the  heart  After  death,  owing  to  the 
cooling  and  condensation  of  the  air  within  the  pleura,  the  heart 
will  have  returned  in  some  degree  towards  its  natui^al  situation. 
In  auch  a  case,  therefore,  the  position  of  the  heart,  as  exhibited 
by  poit  mortem  examination,  will  not  accurately  represent  its 
situation  at  the  time  of  death.    At  the  latter  period  the  dis- 


108  PHENOMENA  OF  THE  HEART'S  ACTION. 

placement  is  greater,  owing  to  the  alternate  expansion  and  con- 
densation of  the  seriform  contents  of  the  pleura,  under  the  com- 
bined influence  of  heat  and  compression.  Emphysema  of  the 
lungs,  if  greatly  in  excess  on  one  side,  and  engaging  the  anterior 
portion  of  the  organ,  may  become  the  agent  in  lateral  dislocation 
of  the  heart ;  but  this  affection  is  usually  bilateral,  and  pretty 
equally  balanced  on  both  sides  of  the  chest ;  hence  the  cardiac 
displacement  resulting  therefrom  consists  usually  in  depression 
of  the  organ  as  previously  mentioned.  Increase  in  the  volume 
of  the  lung,  and  consequent  displacement  of  the  heart,  may  be 
excluded  from  the  category  of  results  of  inflammation  of  the 
substance  of  the  organ.  Nevertheless,  an  example  has  been 
adduced  by  Professor  E.  Smith*  of  such  increase  in  the  volume 
of  the  right  lung  in  "  plastic  pneumonia "  that  the  liver  and 
diaphragm' were  considerably  depressed  into  the  abdomen.  In 
such  a  case  the  heart  could  hardly  escape  displacement  Dia- 
phragmatic hernia,  involving  intrusion  of  the  abdominal  viscera 
into  the  chest,  completes  the  category  of  causes  of  lateral  dis- 
placement of  the  heart.  Comparatively  few  examples  of  this 
singular  malposition  are  on  record,  and  these  have  been  all  as- 
sociated with  partial  deficiency  of  the  diaphraguL 

BouiUaud  quotes  fromWeyland  the  following  illustrative  cases: 

"In  an  infant  which  died  some  hours  after  birth,  cadaveric 
examination  revealed  that  the  stomach,  a  great  part  of  the  in- 
testines, the  spleen,  and  the  pancreas,  were  contained  in  the  left 
side  of  the  chest.  The  right  side  included  the  heart,  the  thy- 
mus, and  the  two  lungs." 

"  An  infant  of  seven  years  died  of  vomiting,  which  had  con- 
tinued from  its  birth,  and  ultimately  became  complicated  with 
cerebral  disease.  On  opening  the  body  it  was  found  that  the 
cavity  of  the  left  side  of  the  chest,  to  the  level  of  the  second  rib, 
was  filled  with  the  convolutions  of  the  intestines.  The  heart 
was  situated  in  the  middle  line.  The  left  lung,  atrophied,  pre- 
sented scarcely  a  sixth  part  of  its  normal  volume.  The  right 
lung  was  well  formed,  and  presented  nothing  unusaaL""f 

The  remarkable  case  of  phrenic  hernia  with  displacement  of 

*  J)Min  Journal  of  Medical  Science,  vol.  xix. 

t  Trai^  Clinique  da  Maladiet  du  Cobw,  1885,  torn.  ii.  p.  524. 
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the  heart  to  the  right  side,  from  congenital  imperfection  of  the 
diaphragm  in  a  female  aged  75,  recorded  by  Cruveilhier,*  de- 
serves special  notice,  as  being  in  many  respects  the  most  sin- 
gular example  of  the  kind  to  be  found  in  medical  literature. 

The  following  remarkable  example  of  congenital  malposition 
of  the  abdominal  and  thoracic  viscera  occurred  in  the  practice  of 
Dr.  Osborne,  and  has  been  quoted  by  Drs.  Stokes  and  Graveaf 
I  give  it  in  the  words  of  Dr.  Stokes : 

''  A  man  about  40  years  of  age  died  of  tubercular  phthisis 
(in  Sir  Patrick  Dunn's  Hospital).  The  oesophagus,  after  passing 
through  the  usual  opening  in  the  diaphragm,  was  found  to  re- 
enter the  thorax  by  another  very  large  opening  in  the  tendinous 
expansion  towards  the  left  side.  The  stomach,  of  which  the 
cardiac  and  pyloric  extremities  were  approximated,  occupied 
the  inferior  portion  of  the  left  thoracic  cavity. 

"  A  considerable  portion  of  the  transverse  arch  of  the  colon 
was  also  included  in  the  left  side  of  the  chest.  These  viscera, 
loosely  but  permanently  fixed  by  means  of  the  serous  mem- 
branes, all  rested  on  the  convex  surface  of  the  diaphragm,  and 
had  pushed  the  heart  and  mediastinum  towards  the  right  side. 

"  The  margin  of  the  unnatural  opening  in  the  diaphragm  was 
formed  by  a  round  tendinous  cord,  about  the  thickness  of  a  quill, 
which  added  greatly  to  its  strength,  and  was  evidently  of  very 
ancient  formation.  The  lung,  small  and  tuberculated,  did  not 
exhibit  any  signs  of  compression,  and  was  adherent  to  the 
abdominal  viscera.  It  may  be  easily  conceived  that  the  left 
pleural  cavity  was  continuous  with  the  cavity  of  the  peritoneum, 
and  both  were  lined  by  the  one  serous  membrane." 

Dr.  Stokes  remarks,  "  This  case  is  pregnant  with  interest ;  we 
observe  in  the  adult  a  new  cause  of  displacement  of  the  heart,  and 
a  new  source  of  diflBculty  in  stethoscopic  examination ;  for  it  is 
quite  evident  that  auscultation  applied  to  the  left  side  of  the 
thorax  would  have  furnished  very  fallacious  information,  and 
the  sounds  heard  would  have  varied  according  as  the  stomach 
and  colon  were  full  or  empty.  The  same  observation  applies 
also  to  percussion ;  and  the  fact  is  that  during  the  life  of  this 

*  AnaUmie  Pathohgique^  livraisoii  17. 
t  DMin  ffoipital  BeporUf  toI.  v. 
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patient,  those  who  examined  his  chest  could  not  reconcile  the 
phenomena  afforded  by  auscultation  or  percussion  with  any 
known  disease  of  the  chest.  The  respiration  was  heard  every- 
where,  except  inferiorly  and  anteriorly  on  the  left  side,  and  here 
percussion  gave  a  clearer  sound  than  natural  No  r&le  was 
audible  in  this  part  of  the  chest,  but  borborygmi  and  sounds  re- 
sembling those  produced  by  the  motion  of  fluids  in  the  intestines 
were  observed."*  This  is  the  case  on  which  Graves  and  Stokes 
with  good  reason  dwell  as  affording  conclusive  evidence  of  the 
competency  of  the  stomach  to  accomplish  the  act  of  vomiting, 
unaided  by  the  abdominal  muscles,  as  vomiting  had  repeatedly 
occurred  during  the  man's  last  illness.  Dr.  Stokes  makes  the 
important  remark,  "  In  the  case  of  imperfectly  developed  diaph- 
ragm, in  congenital  dexiocardia,  and  again,  in  the  transverse 
displacement  from  disease,  the  functions  of  the  heart  are  not 
manifestly  injured  by  the  change  of  position."-f* 

In  the  case  just  detailed,  if  a  suspicion  had  been  entertained 
as  to  the  cause  of  thoracic  tympany,  the  crucial  test  of  causing 
the  patient  to  swallow  some  liquid,  whilst  the  ear  or  stethoscope 
was  applied  to  the  left  chest,  might  have  been  used,  and  the 
metallic  tinkle  of  liquid  entering  the  stomach  within  a  few 
seconds  after  the  visible  movement  of  pharyngeal  contraction, 
would  have  removed  all  doubt. 

Concentric  dtsplaceracnt  of  the  heart  consists  in  a  movement 
of  the  organ  towards  the  side  whence  the  displacing  force  ope- 
rates. Exception  may  be  taken  to  this  definition  on  the  ground 
that  the  displacing  force,  atmospheric  pressure,  acts  from  with- 
out, and  from  all  points  of  the  circumference  of  the  chest  This 
objection  would  be  strictly  valid.  Nevertheless,  the  above  ad- 
mission having  been  expressly  made,  the  impugned  definition, 
which  is  found  convenient,  may  be  retained  without  prejudice 
to  the  interests  of  truth. 

Concentric  displacement  is  usually  effected,  not  horizontally, 
but  diagonally  upwards  and  to  one  side.  This  is,  no  doubt,  due 
to  the  fact  that  adhesion  of  the  contracted  lung  to  the  cone  of 
the  pleura,  has,  in  the  majority  of  such  cases,  taken  place  pre- 

•  The  DiseateM  of  the  Heart  and  Aorta,  1854,  p.  466. 
t  Opus  eitcU.f  p.  458. 
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viously  to  its  recession.    The  causes  of  concentric  displacement 
may  be  classified  under  two  heads^  namely, 

1.  Gradual  decrease  in  the  volume  of  the  lung  from  intrinsic 
or  substantive  disease  of  the  organ. 

2.  Compression  of  the  lung  by  liquid  or  air  in  the  pleura,  and 
subsequent  obliteration  of  its  vesicular  structure  by  simple 
condensation,  or  by  constriction  of  false  membrane ;  with 
removal  of  the  compressing  medium. 

The  causes  which  belong  to  the  former  category  are  these : 

1.  Tubercular  atrophy  of  the  lung,  with  or  without  cicatriza 
tion. 

2.  Cirrhosis  of  the  lung. 

3.  Chronic  gangrene  of  the  lung. 

Tubercular  atrophy  of  the  lung,  as  a  cause  of  concentric  dis- 
placement of  the  heart,  has  been  well  illustrated  by  Dr.  Stokes, 
who  explains  the  absence  of  cardiac  displacement  in  ordinary 
phthisis  by  the  usual  presence  of  the  disease  in  both  lungs,  and 
by  the  inflation  of  cavities  in  its  advanced  stages.  The  cases  in 
which  it  is  most  likely  to  be  presented  are  those  familiar  to 
every  physician  much  conversant  with  thoracic  disease,  in  which 
a  slow  process  of  wasting  of  the  lung  substance,  accompanied 
with  softening  of  small  and  distinct  masses  of  tubercle,  and  for- 
mation of  minute  disseminated  cavities,  occurs.  In  such  cases 
there  is  extreme  flattening  and  retrocession  of  the  anterior  wall 
of  the  chest  on  one  side,  whilst  the  physical  signs  are  those  of 
small  cavities  dispersed  throughout  the  lung. 

Dr.  Stokes  dwells  upon  the  fact  that  in  many  such  cases  cica- 
trization of  the  cavities  takes  place,  and,  in  either  view,  and 
perhaps  likewise  in  some  measure  from  the  comparative  im- 
munity of  one  lung,  the  patients  not  unfrequently  survive  many 
years,  in  a  state  of  broken  health,  which  ordinarily  ends  in  death 
within  as  many  months. 

Many  cases  of  this  kind  have  come  under  my  notice,  and  in 
most  of  them  I  have  observed  a  proclivity  to  copious  haemop- 
tysis. The  patients  sometimes  cease  to  cough  and  actually 
recover  flesh,  especially  on  removal  to  the  country;  but  the 
physical  signs  remain  unaltered. 

The  direction  of  displacement  from  the  cause  last  mentioned 
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is  diagonally  upwards,  where,  as  usually  happens,  adhesion  of 
the  apex  of  the  lung  to  the  cone  of  the  pleura  has  previously 
taken  place.  Whether  displacement  of  the  heart  be  due  to 
traction  of  the  retreating  lung,  as  is  generally  held  to  be  the 
case,  or  to  atmospheric  pressure,  as  I  beUeve  it  is,  the  diagonal 
movement  would  be  equally  explicable,  because  in  either  case 
the  receding  chest-wall  and  the  adjacent  viscera  would  follow 
the  retracting  lung. 

Cirrhosis  of  the  lung,  or  dilatation  of  the  bronchial  tubes  with 
condensation  and  atrophy  of  the  pulmonary  substance,  and  re- 
cently named  "fibroid  phthisis,"  by  Dr.  Andrew  Clark,  is  the 
most  frequent  cause  of  concentric  displacement  of  the  heart 
It  operates  in  the  same  manner  as  chronic  tubercular  atrophy ; 
but  with  this  difference,  that  displacement  is  usually  effected 
in  the  horizontal  line,  and  because,  as  I  believe,  antecedent 
pleuritic  adhesion  to  the  apex  of  the  pleura  is  not  common.* 
The  diognosis  between  the  two  last-mentioned  causes  will  be 
found  in  many  cases  difficult,  and  must  rest  mainly  upon  the 
evidence  of  actual  excavation  upon  the  one  hand,  and  upon  the 
special  symptoms  and  signs  of  cirrhosis  on  the  other ;  amongst 
which  I  rank  in  the  first  place,  a  state  of  general  and  varicose 
engorgement  of  the  superficial  veins  of  the  extremities,  asso- 
ciated with  great  emaciation.  Displacement  of  the  heart,  con- 
secutive to  the  removal  of  air  or  liquid,  may  be  best  diagnosed 
by  reference  to  the  previous  history,  if  such  can  be  obtained 
from  an  accurate  and  reliable  source.  The  displacement  is 
always  towards  the  sound  side  of  the  chest,  in  the  first  instance, 
and  subsequently  towards  the  affected  side ;  whereas  concentric 
displacement  is  primarily  towards  the  affected  side,  and  is  per- 
manent. 

Backward  displacement  of  the  heart  may  take  place  as  the 
result  of  tumors  in  tlie  anterior  mediastinum,-^  collections  of  air, 
pus,  or  blood  in  the  same  situation,  or  a  posterior  exostosis  of 


*  Dr.  Hughes  exhibited  before  the  Pathological  Society  of  Dublin,  in  the 
1873-4,  an  example  of  cirrhoBL)  of  the  left  lung,  with  displacement  of  the  heart  to  a 
point  beneath  the  left  clavicle.  But  in  this  case  there  were  seyeral  yomics  in  the 
lung,  which  was  adherent  to  the  cone  of  the  pleura. 

t  See  Case  64  (A.  Murray)  *'  Cancer  in  Anterior  Mediastinum." 
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steitium.  Normally,  the  point  of  apex-pulaation  varies 
Blightly  with  the  position  of  the  hotly.  Thus,  in  the  siipiue 
jiostnre  the  apex  recedes  somewhat,  and  its  impulse  is  less  dis- 
tmctly  felt ;  in  the  prone  position,  on  the  contrarj',  it  is  bi-oiight 
!liy  the  weight  of  the  heart  into  persistent  contaot  with  the 
:»nterior  wall  of  the  thorax ;  and  in  the  lateral  positions  it  gravi- 
tates aboat  half  an  inch  to  the  corresponding  aide. 

3  to  the  cause  of  the  stroke  of  the  heart  gainst  tlie  side,  on 
■which  the  phenomenon  of  impulse  depends,  the  most  plausible, 
because  apparently  the  most  scientific,  theory,  is  that  first  pro- 
ipoanded  by  Sir  James  Aldersou,  and  now  known  as  that  of 
Gutbrod-  This  is  the  recoil  theory,  and  is  identical  with  that 
by  which  the  recoil  of  firearms,  on  being  discharged,  is  ex- 
,p1ained.  In  the  latter  case,  the  recoil  is  due  to  the  sudden 
derangement  of  equality  of  pressure  on  the  internal  surface  of 
the  arm  at  the  moment  of  its  discharge,  which  results  from  the 
■Bbsence  of  an  opposing  wall  at  the  point  of  exit  The  coose- 
I'qnence  is,  that  whereas  at  all  other  points  centrifugal  pressure 
is  neutralized  by  equal  pressure  upon  opposite  points,  the  pres- 
saie  made  upon  the  surface  opposite  to,  and  equal  in  extent 
i-with,  the  orifice  of  exit,  is  not  so  neutralized,  and  tends  to  pro- 
pel the  entire  body  in  the  direction  in  which  it  operates. 
I  Unfortunately,  however,  for  the  ingenious  authors  of  this  theory, 
file  somplicity  of  which  so  strongly  recommends  it  to  our  ac- 
ceptance, the  paraUeJ  cannot  be  sustained  ;  the  recoO  of  firearms 
fact,  and  perceptibly,  posterior  in  time  to  the  explosion,  as  it 
must  be  ii'  dependent  upon  the  agency  above  explained ;  whereas 
■flie  impulse  of  the  heart  is  strictly  synchronous  and  coeval  with 
.the  first  sound.  I  do  not  wish  to  deny  that  on  the  principle 
Stated,  a  I'ecoil  of  the  apex  must  and  does  take  place ;  but  it  is 
iin  the  direction  of  the  orifice  of  the  aorta,  i.e.,  downwards,  back- 
varda,  and  towards  the  left,  and  in  time  perceptibly  later  than 
the  first  sound ;  it  is  the  force  by  which  the  ventricles  are  elon- 
^tai  after  systole,  and  the  apex  lowered  to  the  position  which 
[it  occupied  previously  to  that  act  It  is  well  exemplified  in 
pericar\lia]  frottement  at  the  apex,  which  is  usually  cliaracter- 
'ized  by  a  double  rub,  the  first  element  of  which  coincides  with 
the  impulse  and  the  first  sound;  and  the  second  with  the  descent 
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of  the  apex,  and  is  an  abrupt,  vigoroiia,  and  manifestly  a  "  back" 
rub. 

Dr.  SibBon  maintains  that,  during  the  impiilse,  the  apei  and 
the  anterior  walls  of  the  ventricles  move  forwards  by  a  lever 
movement,  the  fulcrum  being  the  base  of  the  pericardium 
attached  to  the  central  tendon  of  the  diaphragm,  and  kept 
tense  by  attachment  above  to  the  investments  of  the  great 
vessels.  He  eaya,  the  apex  moves  forwards  and  to  the  right, 
with  a  revolving  movement  upwards ;  there  is  a  movement  for- 
wards and  outwards,  "  the  ventricles  over  their  whole  surface 
make  a  direct  thrust  against  any  object  upon  which  they  im- 
pinge, and  wherever,  therefore,  they  come  in  contact  with  the 
walls  of  the  chest."  The  impulse  is,  therefore,  in  hia  opinion 
due  to  the  impact,  not  alone  of  the  apex,  but  of  a  great  por- 
tion of  the  anterior  surface  of  the  ventricles.  The  cause  of 
impulse  he  considers  to  be  quintuple,  viz. : 

1.  Muscular  rigidity. 

2.  Lever  movement  of  ventricles. 

3.  Outward  pressure  of  blood. 

4  Movement  of  repulsion  (Alderson,  Gutbrod,  and  Skoda). 

6.  Lengthenii^  downwards  of  blood-column  in  aorta  and 
pulmonary  artery.* 

Fettigrew  has  shown  that  the  fibres  of  the  ventricles  com- 
mence and  end  at  the  ventricular  orifices ;  they  therefore  form 
elongated  loops,  the  extremities  of  which  are  fixed  at  the  base, 
M'hilst  the  looped  portion,  forming  the  apex,  is  free.  Now,  the 
direction  of  the  heart's  axis  in  a  state  of  quiescence  being 
downwards,  forwards,  and  to  the  left,  at  an  angle  of  about  15", 
and  the  anterior  wall  of  the  chest  forming  a  nearly  vertical 
plane  in  front  of  it,  the  contraction  of  a  group  of  such  fibres, 
interlaced  at  the  apex,  must,  by  raising  the  apex  towards  tJieir 
fixed  points  at  the  base,  bring  it  into  forcible  collision  with  the 
anterior  thoracic  wall,  at  a  point  somewhat  above  the  level  of 
their  loops  in  a  state  of  repose.    Hence  the  impulse  of  the  heart 

Double  impuUe,  as  already  stated,  is  associated  with  left  ven- 
tricular hypertrophy  of  the  excentric  form.  It  is  due  to  strong 
diastolic  reaction  of  the  left  ventricle  at  the  moment  of  inci- 

*  Utedical  Jnotamy,  tut  fuoioulus,  1S6S. 
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pient  diaatole,  and  coincidea,  therefore,  with  the  period  of  ven- 
tricular recoil,  according  to  Gutbrod'a  theory. 

The  ventricle  being  hypertrophied,  and  ita  cavity  dilated,  it 
is  readily  conceivable  that,  as  the  volume  of  blood  entering  it 
is  in  proportion,  its  reaction  or  recoil  would  involve  a  second 
impulse.  Two  forces  are,  no  doubt,  in  operation  here :  the 
reaction  of  discharge  aa  already  explained,  and  the  action  of 
influx  from  the  auricle  at  the  moment  of  cessation  of  ventri- 
cular systole.  Quite  irrespectively  of  the  explanation  just 
offered,  in  regard  to  which  difference  of  opinion  is  admissible, 
the  phenomenon  of  double  impulse  is  pathognomonic  of  dilated 
hypertrophy  of  the  left  ventricle,  as  yet  in  a  state  of  tissue- 


Thc  first  aownd  of  the  heart  coincides  with  the  impulse  and 
the  first  two-thirds  of  ventricular  systole ;  it  is  the  product  of 
a  two-fold  cause ;  namely,  the  impulse  of  the  ventriclea,  and 
the  sudden  tension  of  the  auriculo-ventricular  valves  and 
chordae  tendinese.  Other  causes  of  sound,  at  the  moment  of 
ventricular  systole,  have  been  insisted  upon ;  for  example,  the 
routual  friction  of  the  fibres  of  the  ventricles,  giving  rise  to  the 
muscular  susurms ;  the  rush  of  blood  over  the  rough  surface  of 
the  ventricles,  and  through  the  arterial  orifices ;  and  the  sudden 
raiaing  of  the  sigmoid  valves. 

The  last-mentioned  cauae  cannot,  in  any  degree,  contribute  to 
the  first  sound,  because  the  only  aonorific  element  of  valvular 
movement,  namely,  valve-tension,  is  not  involved  in  it  The 
valves  are  raiaed  by  a  pressure  ah  intra,  but  are  in  no  degree 
subjected  to  tension ;  hence,  they  can  contribute  no  factor  of 
systolic  sound,  unless  by  obstruction,  which  implies  disease. 

The  sound  produced  by  the  movement  of  blood  over  a  tough 
surface  is  certainly  not  of  the  character  of  the  first  sound  of  the 
heart,  which  aeema   to   be   a  compound  of  a  "  thud "  and   a 

*  Dr.  Slakes  hma  cslled  attention  {Ditaxi  nf  At  Htart  aniJ  Jorfu,  p.  3SS,)  to  an 
impdUa  of  k  peculur  characteri  whicli  is  occuianaUf  met  with  in  cues  of  extremB 
•eltening  &nd  MtenuaUon  oF  the  left  ventricle  ;  tbe  impulse  is  diffused,  weak,  uid 
tMpjang,  ani  luggeaU  mthei  tbe  paaaive  abac  u[  ui  uieuriBm  thiui  tbe  active  im- 
pulse of  tbe  ventrielcs.  Tbia  obiemitiou  1  havb  often  TeriGeU  ;  it  is  of  great  dlJtg- 
Duetie  value. 


% 
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"  click;"  the  former,  as  I  believe,  caused  by  the  impulse  of  the 
ventricles,  and  the  latter  by  the  sudden  tension  of  the  auriculo- 
ventricular  valves  and  chordae  tendineae. 

The  theory  of  muscular  susurrus,  as  applied  to  the  heart  in 
explanation  of  its  first  sound  by  several  writers,  and  recently 
advocated  with  so  much  ability  by  Professor  Haughton,*  implies 
asynchronism  of  contraction  of  the  fibres  of  the  ventricles,  as 
in  voluntary  muscles;  otherwise,  manifestly,  intrinsic  Motion 
could  not  occur  in  the  ventricular  walls.  But  there  is  no  asyn- 
chronism ;  the  fibres  of  the  ventricles  contract  simultaneously, 
and  hence  they  develop  no  sound  of  interfascicular  friction.  The 
theory  of  mutual  collision  of  the  blood-corpuscles  scarcely  de- 
serves notice ;  a  sound  produced  by  such  a  cause  would  be  of  a 
blowing  character,  as  is  the  basic  murmur  of  anaemia ;  but  in 
health  the  first  sound  of  the  heart  partakes  in  no  degree  of  this 
character. 

The  duplex  constitution  of  the  first  sound,  and  the  twofold 
cause  to  which  it  is  due,  as  above  stated,  viz.,  the  impulse  of  the 
ventricles  and  the  tension  of  the.  auriculo-ventricular  valves, 
are,  to  my  mind,  satisfactorily  proven  by  its  occasional  re- 
duplication, to  which  special  reference  will  be  made  further 
on ;  suffice  it  here  to  say,  that  reduplication  of  the  first  sound 
is  the  result  of  its  resolution  into  the  above-mentioned  two 
elements. 

Dogiel  and  Ludwig  conclude  from  some  experiments  per- 
formed by  them,  that  the  first  sound  is  due  to  the  contraction 
of  the  muscular  fibres  of  the  ventricles  exclusively,  and  that 
valve-tension  has  no  share  in  its  production.  Dogs  were 
poisoned  with  curara,  the  heart  was  exposed,  and  artificial  res- 
piration was  maintained.  The  venae  cavae,  pulmonary  artery, 
pulmonary  veins,  and  aorta,  were  successively  ligatured  at 
their  junction  with  the  heart.  The  heart  was  then  removed 
from  the  body  of  the  animal,  and  placed  in  a  glass  vessel  filled 
with  defibrinated  blood.  By  means  of  a  peculiar  arrangement, 
a  stethoscope  was  made  use  of  for  the  purpose  of  auscultating 
the  heart  within  the  vessel.  As  long  as  the  heart  pulsated,  a 
first  sound,  but  faint,  was  heard.     They  declare  that  previous  to 

*  Outlines  of  a  New  Theory  of  MtucuUw  Action,  1863. 
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the  removal  of  the  heart  from  the  body  a  similar  reault  was 
obtained.* 

In  reference  to  the  foregoing,  Guttmami  aunouncea  that  he 
has  repeated  the  experiments  of  Doyie!  and  Ludwig,  witli,  to  his 
mind,  a  contrary  result  He  declares  that  in  the  bloodlees  heart 
the  systolic  sound  has  a  eharactfir  quite  dillerent  from  that  pro- 
duced in  the  heart  when  the  blood  is  flowing  through  it,  and 
causing  forcible  closure  and  tension  of  the  valves ;  but  even  in 
the  bloodless  heart,  he  maintains  that  valve-tension  ia  not  en- 
tirely excluded,  inasmuch  as  when  it  contracts,  the  papillary 
mnacled  continue  to  contract  and  tighten  the  valves.-f 

There  is  much  force  in  the  foregoing  remarks  of  Guttmann,  but 
in  other  respects  the  experiments  detailed  are  singularly  incon- 
clusive. Deligation  of  the  vessels  connected  with  the  heart,  even 
if  this  were  done  in  the  order  of  the  circulation,  could  not  have 
been  accomplished  within  the  period  of  a  single  cycle  of  cardiac 
movement,  so  as  effectually  and  completely  to  exclude  blood 
from  the  heart ;  and  if  this  were  not  effected,  valve-pressure 
and  tension  became  inentable,  so  long  as  the  contractions  of 
the  heart  continued.  Hence,  the  valvular  element  of  sound 
cannot  be  regarded  as  excluded  in  these  experiments. 

Ikduptication  of  the  first  sound  of  the  heart  may  be  exhibited 
in  four  different  connections : 

1st  and  oftenest,  it  is  associated  with  simple  functional  de- 
rangement of  the  heart,  as  evinced  by  nervous  palpitation 
and  fluttering  at  the  precordium  {vide  "Neurosis,"  Mr.  Bale- 
ban)  ;  variation  in  the  rate  of  the  pulse  without  irregularity ; 
and  flushings.  There  is  likewise  usually  anamia  in  some 
degree,  and,  in  young  females,  leucorrhtea  and  cervical 
venous  hum. 
2nd.  Attenuation  and  weakness  of  the  ventricles,  as  exhibited 
in  middle  age  by  those  of  a  nervous  and  fretful  tempera- 
ment, and  ei-inced  by  feeble  cardiac  action  with  or  with- 
out irregularity,  and  sharp  clear  sounds. 

■XwlKv'iJrMteil.  ISeS.  Ab>trMtb;Benu>i.iiiDCmfiu2M<>JI,  Na.3I,  ISdB  j 
utd  Dvhln  Qxarttrlfi  Journal  nf  XKi«n«t.  Koreinber,  1819. 

t  rirdbu'f  AtA..  xXvi..  p.  223  ;  also  Joamai  <if  Ami.  imd  PKytUAogy,  No.  V. 
<XoTembor.  ISUOt,  p.  188. 
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3rd.  Weak  and  softened  heart  in  process  of  tissue-degenera- 
tion, with  dilated  and  atheromatous  arteries, 

4th,  Ventricular  hypertrophy  of  the  simple  form. 

The  attempt  to  explain  tie  phenomenon  of  reduphcation  of 
the  first  sound,  in  any  of  these  conditions,  would  involve  specu- 
lation in  the  region  of  the  unknown.  In  the  first  three  there  is, 
presmnahly,  derangement  either  of  synchroniety  in  the  influx  of 
nerve-force,  or  of  muscular  irritability  in  the  walls  of  the  heart 
It  is  conceivable  that,  owing  to  one  or  hoth  of  these  causes,  the 
contraction  of  the  papillary  muscles,  and,  therefore,  the  tension 
of  the  tendinous  chorda  and  the  valves,  may  be  perceptibly  later 
in  occurrence  than  that  of  the  ventricular  walls.  Such  derange- 
ment would  not,  of  necessity,  involve  retroversion  of  the  valves 
and  reflux  of  blood,  because,  by  the  pressure  of  the  mass  of 
blood,  the  valves  are  brought  into  mutual  apposition  at  the  first 
moment  of  ventricular  contraction,  whereas,  valve-tension  and 
sound  are  the  joint  product  of  parietal  and  papillary  contrac- 
tion. In  the  former  of  these  periods  the  active  pressure  upon 
the  valves  is  comparatively  insignificant,  and  the  mere  exten- 
sion of  the  papillary  muscles  and  tendinous  chords  suffices  to 
prevent  their  retroversion ;  but,  during  the  latter  period,  cor- 
responding to  the  acme  of  ventricular  systole,  the  active  con- 
traction of  the  papillary  muscles  is  requisite  to  obviate  that 
result  Of  its  occurrence  in  simple  hypertrophy,  an  explanation 
will  be  given  further  on. 

Reduphcation  of  the  first  sound  I  therefore  regard  as  equi- 
valent to  the  resolution  of  it  into  its  two  constituent  elements, 
the  ventricular  impulse,  and  the  click  of  valvidar  tfinsion  ; 
accordingly,  the  former  element  of  the  double  sound  should  be 
of  a  didl  and  muffled  character,  and  the  latter  sharp  and  clear. 
Such  ia  actually  the  case,  according  to  my  experience,  without 
an  exception. 

Suppression  of  the  first  sound  may  occur  in  either  of  the 
following  conditions,  viz ; 

1.  Adipose  softening  of  the  heart, 

2.  Typhous  softening  of  the  ventricles. 

LoBB  of  the  first  sound,  in  the  former  of  these  conditions,  ia  the 
result  in  greatest  part  of  the  enfeeblement  of  the  ventricles  by 
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structnral  deterioration,  by  which  both  the  impulse  of  the  ven- 
tricles and  the  tension  of  the  valves  are  impaired ;  it  is,  how- 
ever, in  Bome  degree  likewise  due  to  imperfect  conduction  of 
soond  through  the  softened  walls  of  the  ventricles.  It  will  be 
hereafter  shown  that  suppression  of  impulse  and  of  first  sound, 
in  association  with  a  certain  group  of  symptoms  having  refer- 
ence chiefly  to  the  encephalon  and  the  pulse,  warrants  the 
diagnosis  of  fatty  heart, 

IciUB  has  called  attention  to  suppression  of  the  first  sound  of 
the  heart  in  enteric  fever,  as  indicative  of  softening  of  tlie  ven- 
tricles.* Dr.  Stokea  subsequently  pointed  out  this  sign  as 
peculiar  to  typhus  fever  from  the  sixth  to  the  fourteenth  day ; 
and  in  tj'phus,  and  when  not  previously  exhibited,  as  pathog- 
nomonic of  ventricular  softening.  Most  frequently  the  left 
ventricle  only  will  be  found  in  this  condition ;  occasionally  both 
ventriclea  are  engaged,  but  the  left  in  a  greater  degree  than 
the  right ;  and  still  more  rarely  the  entire  oi^u  b  similarly 
affected.  The  condition  adverted  to  is  not  the  result  of  putrefac- 
tive change;  it  is  strictly  pathological,  non-inflammatory,  and 
specific  in  character.  Although  indicative  of  so  grave  a  strnc- 
tural  lesion  of  a  vital  organ,  this  sign  is  not  usually  associated 
with  a  fatal  issue  of  the  disease,  and  constitutes  an  indication 
for  the  free  administration  of  wine.'f 

Assodaiion  of  phenomena  with  the  systole  of  the  ventricles. 
Concurrently  with  the  conamencemeut  of  ventricular  systole,  as 
already  stated,  the  impulse  and  the  first  sound  are  delivered, 
which  imply  the  impact  of  the  apex  against  the  cheat  wall,  and 
the  closure  and  tension  of  the  auriculo-ventricular  valves. 

Preparatoiy  to  the  impulse,  as  pointed  out  especially  by 
Professor  Halford,J  the  base  of  the  ventricles  descends,  whilst 
the  apex  ascends,  but  to  a  less  extent,  and  the  centi-al  portion 
expands  or  attains  increased  bulk.  By  the  descent  of  the  ven- 
tricles space  is  afforded  for  the  diastole  of  the  auricles,  and  a 
point  of  resistance  is  given  to  the  aorta  and  pidmonary  artery, 
which  are  about  to  be  put  upon  the  stretch  by  the  vigorous 
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injection  of  blood  from  the  ventricles.  The  blood  is  driven 
with  great  force  into  the  aorta  and  pulmonary  artery,  which  are 
distended  to  their  uttermost  capacity,  and  the  branches  arising 
from  the  former  of  these  vessels  are  filled  consecutively  in  the 
order  of  their  origin  from  the  main  trunk.  Thus,  the  caictid 
and  subclavian  arteries  are  supphed  and  pulsate  almost  simul- 
taneously with  the  impulse  of  the  heart,  but  the  radials  percep- 
tibly later  than  the  impulse. 

Dr.  Burdon  Sanderson  says  the  radial  pulse  is  one-sixth  of  a 
second  later  than  that  of  the  carotids,  owing  to  the  elasticity  of 
the  large  aiteries ;  where  these  are  unyielding  there  is  no  post- 
ponement of  the  peripheral  expansion.  He  says  the  heart  exerts 
its  greatest  vigour  at  the  commencement  of  ventricular  systole, 
in  forcing  open  the  sigmoid  valves.  The  rate  of  transmission 
of  the  percussion  wave  in  the  arteries  he  calculates  at  about  90 
feet  per  second.  The  bursting  open  of  the  aortic  valves  causes 
a  sensible  vibration,  which  may  be  mistaken  for  ordinary  arterial 
expansion  (?),  but  it  reaches  the  peripheral  arteries  in  about 
1-oOth  of  a  second.* 

During  the  contraction  of  the  left  ventricle,  according  to 
Sibson,  "  the  cavity  changes  its  place,  being  more  to  the  right, 
and  with  its  axis,  which  was  formerly  in  the  direction  of  the 
auricle,  now  pointing  to  the  aorta.  The  contraction  proceeds  in 
a  twisting  manner ;  the  blood  is,  as  it  were,  wrung  out  of  the 
cavity,  and  with  a  current  that  takes  naturally  the  twisted 
direction  of  the  spring  and  arch  of  the  aorta.f 

"  The  cavity  of  the  ventricle,  which  at  the  end  of  the  diastole 
is  somewhat  egg-shaped,  is  totally  changed  in  form  at  the  end 
of  the  systole.  It  is  then  narrow  and  triangular,  except  towards 
the  apex,  where  it  is  obliterated ;  and  it  presents  a  spiral  twist, 
in  a  direction  from  the  aortic  orifice  to  the  apex.  This  spiral 
course  commences  at  the  aortic  valves,  where  it  bears  backwards 
and  from  right  to  left,  is  just  appreciable  in  the  body  of  the 
cavity,  and  becomes  again  marked  towards  the  apex,  where  it 
bears  forwards  and  from  left  to  right."J 

*  Lectures  delivered  at  University  College,  Lecture  vi.  ;  Medical  Times  and  Oazeite, 
AprU  29,  1871. 

t  Prov.  Med.  Transact.,  1844,  p.  518. 
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The  blood  thus  escapes  from  the  ventricle  in  a  succession  of 
spiral  curves,  by  which,  as  in  the  rifle,  precision  of  movement  is 
insured,  and  the  effects  of  friction  are.  to  a  certain  extent,  ob- 
viated. The  apind  fibres  of  the  walla  grasp  the  papillary 
muscles  and  fleshy  columns  "  like  the  coils  of  a  eerpent,"  forcing 
them  together  and  expelling  the  blood.  The  mitral  portion  of 
the  ventricle  is  entirely  obliterated  by  the  packing  of  the  papil- 
lary muscles  and  fleahy  columns,  leaving  for  the  passage  of  the 
blood  only  the  small  spiral  channel  already  described,  as  leading 
in  the  direction  of  the  aorta. 

In  relation  to  the  closure  of  the  mitral  valve  in  systole,  a 
space  of  much  interest  has  been  described  by  Sibson,  under  the 
name  of  "  intervalvidar  space,"  into  which  "  the  aortic  valves, 
during  diaatole,  play  directly ;"  and  owing  to  the  existence  of 
which  "  the  mitral  valve  is  closed  up  to  the  end  of  systole,  by 
the  pressure  of  the  blood  on  its  anterior  flap."  "  Its  immediate 
walls  are  everywhere  rigid  and  aponeurotic,  and  it  cannot,  there- 
fore, be  compressed  by  the  contraction  of  the  muscular  walls 
during  the  systole."  This  space  is  described  as  being  bounded 
in  front  by  the  aortic  \'alves,  behind  by  the  anterior  segment  of 
the  mitral  valve,  to  the  right  by  the  central  fibro-cartdage  or 
tendinous  septum,  and  externally  or  to  the  left  by  the  muscular 
wall  of  the  ventricle,  "  which  is  here  lined  by  a  rigid  aponeu- 
rosis."" 

H«  says  that,  in  contraction,  the  left  ventricle  forms  a  shoulder 
round  the  mitml  valve,  which,  however,  it  never  touches.  The 
direction  and  range  of  movement  of  the  walls  of  the  several 
chambers  of  the  heart,  and  the  relative  direction  and  course  of 
the  several  currents  of  entrance  and  exit,  are  admirably  repre- 
sented in  the  annexed  engravings  (Figs.  XVII  and  XVIII), 
borrowed  from  Dr.  Sibson. 

Dr.  Sibson  refers  to  these  engravings  in  the  following  terms : 
"  In  order  that  the  successive  movements  of  the  heart  might  be 
observed  with  accuracy,  a  millimetre  measure  was  stretched  across 
the  organ,  as  in  Fig.  I  [XVII],  and  its  precise  position  in  relation 
to  the  measure  was  noticed,  first  at  the  end  of  the  diaatole,  and 
then  of  the  systole."    "  In  those  figures  [XVII  and  XVIII]  the 
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outlines  of  the  cavities  of  tlie  heart  and  the  great  vessels  are  in- 
dicated, at  tlie  end  of  the  systole  of  the  heart  by  continuous  lines; 
at  the  end  of  the  diastole  by  interrupted  or  dotted  lines,  The 
dotted  are  less  accurate  than  the  interrupted  lines.  The  systolic 
movements  are  everywhere  shown  by  arrows,  the  extent  of  the 
movements  being  marked  by  the  length  of  the  arrows.  It  is 
more  difficult  to  watch  and  measure  the  movements  of  the  heart 
at  the  side  than  at  the  front.  The  side  view.  Fig.  II  [XVIII],  is, 
therefore,  not  so  accurate  as  the  front  view,  Fig.  I  [XVII].  I 
believe,  however,  that  both  figures  veiy  fairly  represent  the 
movements  of  the  heart 

In  the  left  ventricle,  the  aperture  of  entrance  through  the 
mitral  orifice  is  contiguous  to  the  aperture  of  exit  at  the  aorta, 
the  two  orifices  being  separated  by  a  membranous  septum.  In 
the  right  ventricle  the  aperture  of  entrance  through  the  tricuspid 
orifice  is  at  a  diHtance  from  the  aperture  of  exit  at  tlie  pulmo- 
nary artery,  the  two  orifices  being  separated  by  the  muscular 
channel  of  the  eonus  arteriosus.  In  the  left  ventricle  the  current 
of  blood  inwards,  v?hich  descends  during  diastole  behind  the 
segment  of  the  mitral  valve,  is  parallel  in  direction  to  the 
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current  of  blood  outwards,  -which  ascends  during  the  systole  in 
front  of  that  segment  [Fig.  XIX  annexed].  In  the  right  ventricle 
the  current  of  blood  inwards  is  at  right  angles  to  the  current  of 
blood  outwards,  since  the  blood  enters  the  cavity  from  right 
to  left,  and  leaves  it  from  helow  upwards  [Fig.  XX  annexed]. 
During  the  syatole  the  stream  of  blood  in  the  left  ventricle  takes 
a  spiral  direction  towards  the  aortic  orifice,  in  accordance  with 
the  spiral  direction  of  the  aorta  itself  [Fig.  XIX].  The  stream 
of  blood  in  the  right  ventricle,  as  it  ascends,  mounts  over  the 
bulging  septum,  being  restrained  by  the  concave  free  walls.  This 
upward  stream,  which  narrows  as  it  proceeds,  thus  takes  the 
curved  direction  upwards,  backwards,  and  inwards,  of  the  contu 
arieriosiis  and  the  pulmonary  artery.  In  the  left  ventricle  the 
anterior  segment  of  the  mitral  valve,  and  the  right  and  left 
papillary  muscles,  form  a  hollow  channel  for  the  stream  of  blood, 
which,  as  it  ascends  to  the  aorta,  presses  upon  the  under  surface 
of  the  valve.  In  the  right  ventricle  the  stream  of  blood,  as  it 
ascends,  sweeps  onwards  at  right  angles  to  the  under  surface 
of  the  tricuspid  valve,  and  rushes  between  and  across  the  papil- 
lary muscles,  and  through  the  tendinous  cordage  that  connects 
those  muscles  to  the  valve."" 

I  am  convinced  that  the  relative  position  of  the  papillaiy 
muscles  and  fleshy  columns  on  the  inner  surface  of  the  ventricle 
is  such  that,  at  the  acme  of  systole,  the  former  pass  mutually  to 
opposite  sides  of  the  chamber,  and  so  by  crossing  lines  of  tension 
stretch  the  valves  to  the  uttermost,  and  thus  oppose  to  the  es- 
caping blood  at  the  acme  of  systole,  the  maximum  of  resistance,'!" 
Sibaon  says  the  tip  of  the  anterior  right  papillary  muscle  con- 
tracts towards  the  septum,  and  those  of  the  left  approach  each 
other,  and  both  extremities  are  approximated  to  the  "  zone  of 
rest,  or  stable  equilibrium." 

Tlis  short,  or  systolic  paiLse,  equal  in  duration  to  one-thiid  of 
the  systole,  immediately  succeeds  the  impulse  and  the  fe^t 
sound.  During  this  brief  period  of  silence  the  ventricles  are 
still  in  contraction,  and  blood  is  in  forced  and  rapid  effiux 
through  the  aorta  and  pulmonary   artery,  the   auriculo-ventri- 

*  Opia  cilat.,  p,  13, 

t  See  m  paper  bj  the  kuthor  In  the  BrititK  Medical  Joumat,  Deoembcr,  IWT. 
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cular  valves  being  closed,  and  the  sigmoid  valves  raised.  If  the 
veotricles  were  not  still  in  contraction,  the  aecond  sound,  being 
detenoined  by  arterial  reaction,  would  immediately  succeed  the 
first  On  the  other  hand,  it  is  no  less  clear  that  if  ventricular 
systole  persist  through  the  short  pause,  the  first  sound,  if  in  any 
measure  due  to  the  mutual  friction  of  the  fibres  of  the  ventricles 
in  contraction,  or  to  the  attrition  of  the  escaping  blooil  ayainst 
the  walls  of  the  ventricles  and  arteries,  should  be  likewise,  in 
some  degree,  continued  through  it.  That  no  sound  is  audible, 
however,  through  one-thii-d  of  the  period  of  ventricular  systole, 
is  to  my  mind  proof  that  neither  of  these  alleged  causes  of  the 
first  sound  contributes  in  any  measure  to  its  production. 

The  force  actually  exercised  by  the  heart  in  contraction  is  a 
problem  of  great  interest,  but  the  solution  of  it  is  attended  with 
much  difficulty,  partly  from  the  abstruse  nature  of  the  inquiry 
itself,  but  in  a  great  degree  also  from  the  number  of  minor 
pTobleiDB  involved  in  it 

Holes  calculated  from  his  experiments  that  the  hydrostatical 
pressure  witliin  the  hearts  of  oxen  and  horses  amoimts  to  nine 
feet  perpendicular  of  liquid  blood. 

Dr.  Haughton  estimates  that  in  the  human  heart  at  9'923 
feet ;  and  calculates  that  each  ounce  of  human  heart-muscle  ia 
capable  of  lifting  a  weight  of  201bs.  through  the  height  of  one 
foot  evt-ry  minute ;  and  finally,  that  in  health,  a  propelling  force 
equivalent  to  this  is  actually  in  operation  throughout  our  Uvea.* 

The  seamd  sound  terminates  the  short  or  systolic  pause  ;  it  is 
sharp,  clear,  and  abrupt;  loudest  at  mid-steraum,  and  at  the 
sternal  end  of  the  left  second  intercostal  space.  Around  each  of 
these  centres  it  is  diffused  through  a  radius  of  about  two  inche.s 
in  the  adult  male,  but  with  greater  distinctness  in  three  lines  of 
direction  than  in  others,  viz,,  dowuwartls  and  to  the  left  towartis 
"the  apex ;  vertically  downwards  to  the  xiphoid  cartil:^'i' ;  and 
apwards  to  the  right  second  costo-sterual  junction. 

The  second  sound  ia  much  more  extensively  diffused  in 
feumles  and  in  children,  because  in  ctiildhood  and  in  the  female 
<Bex  it  13  of  a  sharper  and  clearer  quality,  and  the  thoracic  frame- 
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work  in  these  subjects  is  a  better  conductor  of  sound,  I  have 
repeatedly  heard  the  second  sound,  and  the  first  atill  more  dis- 
tinctly, under  both  claviclea,  and  extensively  on  either  side  of 
the  back,  in  nervous  females.  In  children  this  is  the  rule,  and 
absence  of  the  cardiac  sounds  at  any  point  of  the  chestj  the  rare 
exception. 

As  to  the  cause  of  the  second  sound,  there  is  now  no  second 
opinion  amongst  writers  of  authority.  It  is  the  product  of  the 
sudden  closure  and  tension  of  the  sigmoid  valves  in  the  aorta 
and  pulmonary  artery,  under  the  elastic  reaction  of  the  walla  of 
these  vessels,  consecutive  to  ventricular  systole.  The  contractile 
force  of  the  ventricles  ia  in  great  part  stored  up  or  rendered 
latent  in  the  walls  of  these  vessels,  to  be  restored  as  reacting 
force,  by  which  the  vessels  resume  their  normal  diameter  at  the 
end  of  ventricular  systole,  propelling  the  contained  blood  on- 
wards, and  so  completing  and  atistaining  the  wave  of  pulBation; 
but  likewise  repelling  it  in  the  direction  of  the  ventricles,  and 
thus  closing  the  sigmoid  valves  vrith  an  audible  click,  consti- 
tuting the  second  sound.  The  two  sounds  of  the  heart  may  be 
therefore  contrasted  in  regard  to  quality,  duration,  constitutJon, 
cause,  and  mode  of  origin  as  follows,  viz. : — 


Quality 
Duntion 
CaiutitutioD 


Prolonged, 
Compound. 
Impulse,  volie-teniioa  (JD 


Clear. 


Seduplication  of  the  second  sound  is  of  much  more  frequent 
occurrence  than  reduplication  of  the  first  It  ia  moat  frequently 
met  with  in  association  with  presystolic  murmur,  and  may  be 
therefore  regarded  as  a  premmptive  sign  of  mitral  obstruction. 

Next  in  frequency  of  occurrence  is  the  combination  of  double 
second  sound  with  valvular  inadequacy  at  the  aortic  orifice.  In 
all  such  cases  there  is,  of  course,  a  murmur  in  association  with 
one  of  the  two  elements  of  the  double  second  sound,  and  this 
element  is  invariably  the  last     (Cases  of  Hutchinson,  and  Mrs. 
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Ewell.)*  The  existence  of  a.  murmiir  of  aortic  reflux  in  union 
■with  the  second  element,  renders  it  easy  to  identify  this  latter  as 
aortic  in  origin.  In  all  such  cases  the  left  ventricle  will  be 
found  dilated ;  hence  the  evacuation  of  that  chamber  occupies  a 
longer  period,  and  the  reaction  of  the  aorta  is  postponed  in  an 
equal  ratio,  and  rendered  posterior  in  time  to  the  corresponding 
phenomenon  on  the  right  side  of  the  heart.  Conversely,  when 
reduplicated  second  sound  exists  in  connection  with  disease  at 
either  arterial  orifice,  it  may  be  regarded  as  evidence  of  dilatation 
of  the  corresponding  ventricle.  The  cause  of  reduplication  of 
the  second  sound  is  not,  as  has  been  alleged,  derangement  of 
Bynchronism  in  the  closure  of  the  segments  of  either  sigmoid 
Talva  If  such  were  the  cause  there  should  be  a  murmur  of  reflux 
always  associated  with  the  reduplicated  sound,  but  this  is  noto- 
riously not  the  case  in  the  majority  of  examples  of  it.  Again,  I 
have  repeatedly  made  the  following  observation,  which  seems 
eonclttsive  as  against  the  alleged  univalvular  origin  of  double 
second  sound.  Whilst  a  double  second  sound  was  equally  audi- 
ble at  the  orifice  of  the  aorta  and  that  of  the  pulmonary  artery,  but 
most  distinctly  so  at  a  point  intermediate  to  and  equidistant 
from  both,  a  single  second  sound  only  existed  at  the  distance  of 
an  inch  or  so  external  to  either  orifice  in  the  horizontal  line. 
Manifestly,  if  derangement  of  synchronism  in  the  closure  of  the 
segments  of  either  set  of  valves  had  been  the  cause  of  reduplica- 
tion, the  latter  would  have  been  audible  to  an  equal  distance 
from  the  orifice  in  the  directions  inwards  and  outwards,  and 
it  would  have  been  most  distinct  at  tlie  orifice  itself,  and  not 
midway  between  the  two  orifices.  The  crucial  test,  however,  is 
supplied  where  diastolic  murmur  exists  at  the  aortic  orifice ;  in 
that  case  a  second  sound  and  a  murmur  are  audible  in  the  situa- 
tion of  both  oiifiees,  and  at  all  points  intermediate  to  them ;  but 
over  that  of  the  aorta  the  murmur  preponderates,  and  is  posterior 
in  time,  whilst  the  normal  sound  is  in  excess  over  the  valves  of 
the  pidmonary  artery. 

Where  the  second  sound  is  reduplicated  in  connection  with 
mitral  stenosis,  the  element  deranged  is  most  likely  that  pro- 
duced in  the  pulmonary  artery,  the  entire  pulmonary  system, 

•  Viilr  ■*  AofUo  Regurgitation"  and   ■■  MitriiJ  Obatruution." 


128  PHENOMENA  OF  THE  HEART'S  ACTION. 

and  the  right  chambers  being  engorged  by  obstruction  at  the 
mitral  orifice.  In  the  efifort  to  overcome  this  obstruction,  the 
systole  of  the  right  ventricle  is  protracted,  and  the  reaction  of 
the  pulmonary  artery  proportionately  postponed.  The  reaction 
of  the  aorta  is,  on  the  other  hand,  in  mitral  stenosis  most  pro- 
bably anticipated,  where  the  left  ventricle  is  reduced  in  capa^ 
city,  as  always  is  the  case  where  mitral  or  aortic  reflux  does  not 
co-exist  Hence,  it  is  likely  that  in  simple  mitral  stenosis  two 
causes  of  doubling  of  the  second  sound  are  in  operation ;  namely, 
diminished  capacity  of  the  left,  and  dilatation  of  the  right  ven- 
tricle. 

I  would,  therefore,  contrast  the  two  conditions  under  which 
re-duplication  of  the  second  sound  may  be  witnessed,  as  follows : 

In  Aorta,  In  Pulmonary  Artery, 

1.  Second  sound,  accompanied  or  re-        1.  Second  sound,  normal  as  to  time 
placed    by  a    murmur,    and    post-  and  quality. 

poned. 

2.  Second  sound,  normal  as  to  quality,        2.  Second  sound  postponed,  but  nor- 
but  premature  in  occurrence.  mal  as  to  quality. 

If  the  preceding  observations  be  well  founded,  and  I  believe 
they  are,  it  foUows  : 

1.  That  dilatation  of  either  ventricle  must  be  accompanied  by 
doubling  of  the  second  sound. 

2.  That  the  side  of  the  heart  at  which  the  postponed  element 
of  the  double  second  sound  takes  origin,  is  that  of  the 
dilated  ventricle. 

3.  That  equal  dilatation  of  both  ventricles  will  be  unattended 
with  doubling  of  the  second  sound. 

4.  That  the  arrest  of  reduplication  of  the  second  sound  may 
be  due  either  to  improvement  in  the  condition  of  a  ven- 
tricle previously  dilated,  or  to  dilatation  of  a  ventricle 
previously  normal  in  capacity. 

5.  That,  generally,  the  causes  of  reduplication  of  the  second 
sound  are  those  which  give  rise  to  difiTerence  in  the  capa- 
city of  the  two  ventricles. 

I  cannot  agree  with  Dr.  Eichardson  in  the  opinion  that  re- 
duplication of  the  sounds  of  the  heart  is  rare.'  I  have  met  with 
and  noted  it  in  seventeen  instances :   viz.,  in  ten  there  was 

*  CUnieal  Euayi,  1862. 
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Tedaptication  of  the  6rst  sound ;  in  six,  of  the  second  sound  ;  and 
in  one,  of  both  soimda.*  Nor  can  I  admit  his  assumption,  to  the 
effect,  that  a  third  short  sound,  taking  the  place  of  the  pause,  is 
frequently  mistaken  for  a  reduplicated  sound.  A  short  sound 
of  this  character,  corresponding  to  what  I  shall  have  to  describe 
as  an  "aborted"  sound,  is  characteristic  of  failing  heart,  and 
aitcaya  irregular  in  its  recurrence  ;  whereas  reduplication  is  sin- 
gularly regular.  He  has  not  met  with  an  example  of  doubling 
of  the  Brat  sound,  of  which  the  majority  of  my  cases  are  ex- 
amples ;  and  has  met  with  only  three  cases  of  doubling  of  the 
second  sound.  Hia  explanation  of  the  phenomenon  is,  that  it 
arises  from  asynchronism  in  the  closure  of  the  semilunar 
yalves,  consequent,  as  he  believes,  upon  pulmonary  obstruction, 
prolongation  of  the  first  sound,  and  retardation  of  the  second 
sound  on  the  right  side. 

Giegel  and  Guttemann  coincide  in  the  opinion  just  stated  as 
to  the  cause  of  reduplication  of  the  second  sound.  They  have 
met  with  it  pretty  frequently  in  mitral  narrowing,  with  or  with- 
out regurgitation.  Most  of  the  patients  were  thin  and  ansemic, 
and  had  been  long  the  subjects  of  heart-disease.  The  double 
sound  waa  audible  over  the  tricuspid,  aortic,  and  pulmonary 
onfices.  These  writers  r^-ard  doubling  of  the  second  sound, 
when  constant,  aa  diagnostic  of  stenosis  or  inadequacy  of  the 
mitral  orificcf  It  can,  however,  equally  exist  in  aU  cases  of 
stasis  or  engorgement  of  the  right  side  of  the  heart,  or  of  dila- 
tation of  the  pulmonaiy  artery ;  but  in  these  latter  cases  the 
doubling  would  not  be  so  constant  aa  where  valve  disease  exists. 

It  may  be  also  observed  in  young  tuberculous  subjects;  in 
those  suffering  from  pulmonary  emphysema ;  in  pleurisy ;  and  in 
fatty  degeneration  of  the  heart 

Guttemann,  however,  does  not  agree  with  Geigel  in  the 
opinion,  that  doubling  of  the  second  sound  is  a  constant  sign 
of  mitral  constriction ;  and  in  his  dissent  I  fully  concur.  He  re- 
gards the  connection  as  rare,  and  present  only  when  the  patient 


included  in  thii  lummuy,  I  have  obaerved  doabling 
of  (be  H9oad  >ouDd  in  connectioa  with  (he  diluted  rigbl  ventrlole  of  puhaon&ry 
ipbjtteinki  wiCb  inteicucreat  ai  Dhronia  brocuMtia. 
t  ArAiyct  Otntmln  lU  Medicine.  June,  1869. 
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is  in  a  state  of  complete  repose.    This,  however,  is  by  much  too 
exclusive. 

Suppression  of  the  second  sound,  I  have  witnessed  only  in  the 
stage  of  coUapse  of  Asiatic  cholera.  I  believe  I  was  the  first  to 
call  attention  to  this  negative  phenomenon  in  cholera,  in  the 
report  of  the  cholera  epidemic  of  1866,  as  witnessed  in  the 
Mater  Misericordise  Hospital,  and  published  conjointly  by 
myself  and  Dr.  Cruise.  Dr.  Henry  Kennedy  of  Dublin  would 
seem  to  have  observed  it  also  in  the  same  epidemic,  as  he  an- 
nounced his  notice  of  it,  and  quite  irrespectively  of  mine,  in 
the  discussion  which  followed  the  reading  of  the  several  cholera 
reports,  at  the  CoUege  of  Physicians  in  June,  1867.  In  the 
coUapse  of  cholera  the  circulation  is  arrested  primarily  in  the 
branches  of  the  pulmonary  artery,  and  retrogressively  in  the 
trunk  of  that  vessel  Hence  the  twofold  effect  of  depletion  of 
the  left  ventricle  and  aorta,  and  repletion  of  the' pulmonaiy 
artery  and  right  ventricle.  In  the  extreme  of  this  condition  it 
is  conceivable  how,  from  the  opposite  causes  above  mentioned, 
failure  of  re-action  ia  the  aorta  and  pulmonary  artery,  and 
therefore  of  the  second  sound,  might  ensue.  Irrespective  of 
the  value  of  the  foregoing  hypothesis,  and  whatever  the  true 
explanation  may  be,  the  fact  is  unquestionable,  that  in  the  last 
stage  of  cholera,  and,  as  far  as  I  am  aware,  in  that  condition 
exclusively,  complete  suppression  of  the  second  sound  may 
be  observed,  as  of  almost  constant  occurrence. 

The  observations  of  Dr.  Stokes  on  the  modification  of  the 
impulse  and  the  sounds  of  the  heart  in  typhus  fever,  are  of  the 
utmost  value  and  importance,  and  will  find  a  suitable  place 
here. 

A  jerking  impulse,  with  clear  sounds,  in  the  advanced  stage  of 
typhus,  should  be  regarded  with  much  apprehension  of  a  fiEttal 
issue. 

Partial  or  total  loss  of  impulse,  in  connection  with  suppression 
of  the  first  sound  on  the  left  side  exclusively,  or  on  both  sides 
of  the  heart,  has  been  repeatedly  observed  from  the  eleventh  to 
the  fourteenth  day  of  typhus,  but  it  has  been  met  with  as  eaily 
as  the  seventh  day.  In  these  cases  one  or  both  sides  of  the 
heart,  according  to  the  extent  of  suppression,  has  been  foimd 
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soft,  friable,  and  livid,  with  a  viscid  exudation  between  the 
fibres.  In  one  remarkable  example  (Case  48)  not  only  the  im- 
pulse, but  both  sounds  also,  were  lost  on  the  twelfth  day  of 
fever  ;  the  heart  was  found  to  be  soft  and  Babby,  spreading  out 
upon  the  table  by  its  own  weight,  and  when  held  up  by  the 
great  vessels,  resting  on  the  closed  hand,  it  fell  over  the  latter 
like  an  inverted  cup.  The  order  of  modification  of  the  sounds, 
he  has  observed  to  be  aa  follows  : 

1.  Diminution  of  first  sound  over  left  ventricle. 

2.  Diminution  of  first  sound  over  right  ventricle. 

3.  Cessation  of  first  sound  over  left  ventricle. 
4  Cessation  of  first  sound  over  right  ventricle. 

5.  Return  of  first  sound  over  right  ventricle. 

6.  Itetum  of  first  sound  over  left  ventricle. 

He  has  observed,  likewise,  a  fcetal  character  of  both  sounds, 
which,  nevertheless,  were  distinct,  the  pulse  being  over  130;  and 
he  has  remarked  that  in  some  cases  of  typhus  where  the  fiiat 
sound  was  lost,  the  radial  pulse  continued,  and  even  exhibited 
average  strength  and  volume.  The  radial  pulse  haa  continued 
thirty-eix  to  forty-eight  hours  after  all  trace  of  impiJse  and 
sound  had  disappeared.  ,  From  the  seventh  to  the  fourteenth 
day  of  a  case  of  typhus  the  first  sound  and  impiUse  were  nearly 
lost,  whilst  the  second  sound  was  very  loud,  and  a  second  and 
strong  impulse  existed." 

7%«  diiistok  of  t)ie  ventricles  commences  with  the  second 
sound,  and  terminates  only  with  the  next  succeeding  mipulse 
ftnd  first  sound.  The  cause  of  the  initiation  of  diastole  has  been 
by  some  writers  considered  to  be  the  impetus  of  the  blood  pro- 
pelled into  the  ventricle  by  the  auricle  during  the  contraction  of 
the  latter  cavity.  In  refutation  of  this  doctrine  it  is  sufficient 
to  observe,  that  active  contraction  of  the  auricles  takes  place 
only  at  the  end  of  ventricular  diastole,  and  immediately  previous 
to  ventricular  systole.  Longet  maintains  that  the  movement  of 
■entricular  diastole  is  due  to  the  two-fold  cause  of  the  elasticity 
of  the  walb  of  the  ventricle,  by  which,  after  contraction,  they 
tend  to  separate,  and  thus  attain  a  state  of  equilibrium,  as  does 
A  caoutchouc  bottle  ;  and  the  influence  of  a  virtual  void  in  the 
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cheat,  created  by  the  retraction  of  the  luDgs  in  expiratioa*  I 
believe  the  ventricles,  especially  the  left,  possess  normally  au 
intrinsic  power  of  expansion  in  virtue  of  their  elasticity,  but  I 
also  hold  that  this  intrinsic  jjower  is  materially  supplemented 
by  the  extrinsic  force  of  auricular  reaction  and  contraction,  ope- 
rating through  the  medium  of  a  lai^e  masa  of  blood,  the  mere 
weight  of  which  contributes  in  some  degree  to  the  expansion  of 
the  ventricles.  It  should  be  remembered  that  ventricular  dias- 
tole cannot  in  health  coincide  with  expiration  oftener  than  onoe 
in  every  four  pulsations  of  the  heart,  and  it  mai/  not  even  so 
often.  Dr.  Garrod  maintains  the  existence  of  an  active  diastole 
of  the  ventricles,  dependent  upon  the  active  turgescence  of  the 
walls  of  the  heart,  "  consequent  on  the  flow  of  blood  into  the 
coronary  arteries  immediately  after  the  systole,"  "  the  auricles, 
from  their  thinness,  not  being  similarly  aflected."  He  endea-  ] 
voured  to  prove  this  by  injecting  water  backwards  into  the  I 
aorta  of  a  sheep's  heart  He  further  concludes  that,  during  ven-  ] 
tricular  diastole,  there  is  in  operation  an  absoiptive  force  or  at- 
traction towards  the  ventricle3.f  Independently  of  the  objection 
that,  under  the  influence  of  the  same  agency,  the  auricles  are 
supposed  to  contract  and  the  ventricles  to  dilate,  it  must  be 
remembered  that  in  Erackyn's  experiments  the  alternate  action 
of  the  auricles  and  the  ventricles  was  maintained  without  a 
coronary  circulation  of  any  kind- 

The  duration  of  diastole  is  equal  to  two-thirds  of  the  entire 
cycle,  and  it  includes  three  important  events  j  namely,  tie 
second  sound  previously  discussed  j  the  long  pause ;  and  the 
acme  or  momentum  of  auricular  systole,     (See  Fig.  XV  L) 

77w;  long  or  diastolic  paitse  is  equal  in  length  to  the  diastole, 
mintcs  the  second  sound.  It  is  a  pause  only  in  the  sense  thai 
no  movement  of  the  heart,  audible  or  palpable  through  the 
walls  of  the  chest,  takes  place  during  its  continuance ;  but  in  no 
other. 

At  the  conunencement  of  diastole,  and  coincidently  with  tlie 
second  sound,  the  auriculo-ventricular  valves  are  thrown  open, 
partly  in  consequence  of  the  removal  of  pressure  from  their 
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Teatricular  aspect,  vrhich  occurs  at  the  cessation  of  ventricular 
^stole,  but  mainly  owing  to  the  pressure  on  their  auricular  sur- 
face, of  the  mass  of  blood  which  had  been  accumulating  in  the 
auricles  during  the  systole  of  the  ventricles,  and  which  now, 
imder  the  reaction  of  the  auricular  walls,  forces  open  the  valves 
and  enters  the  ventricles  at  a  gush. 

An  extreme  d^ree  of  mitral  narrowing,  or  other  form  of  i^- 
gravated  obstruction  at  the  mitral  orifice,  may  give  rise  to  a 
^uoM  mitral  diastolic  murmur,  but  such  miurour  ia  really  post- 
diastolic in  time." 

A  true  apex  diastolic  murmur  may  arise  from  aneurism  of 
eitlier  ventricle  of  the  heart;,  and  from  this  only.  Both  the  cause 
and  the  phenomenon  are  of  extreme  rarity.  I  cannot  recall 
more  than  one  example  of  the  latter.  (Case  G8,  James  Toole.)+ 
Dr.  SibsoD  ia  of  opinion  that  the  auricido- ventricular  valves  are 
raised  in  ventricular  diastole  by  the  papillary  muscles,  and 
"  when  diastole  is  complete  the  anterior  flap  (of  the  mitral  valve) 
is  held  tight  between  the  two  papillary  muscles,"!  Notwitli- 
standing  the  high  authority  of  Dr.  Sibson  I  doubt  the  correct- 
ness of  this  view.  I  incline  to  thinlc  that  if  such  were  the 
a^iicy  by  which  the  auriculo-ventricular  valves  were  raised  in 
diastole,  and  if,  at  its  acme,  they  were  thus  held  open  and  fixed 
by  unyielding  tendons  and  extended  muscles,  at  the  fii'st  mo- 
ment of  ventricular  systole  reflux  into  the  auricle  and  systolic 
murmur  would  inevitably  occur.  On  the  contrary,  I  believe  that 
the  papillary  muscles  and  attached  tendinous  choKls,  in  a  state 
of  complete  relaxation,  and  not  hardened  by  immersion  in  spirit, 
are  of  sufficient  length  to  admit  of  the  valves  closing  over  the 
orifice,  even  in  the  state  of  complete  diastole  of  the  ventricle. 
Blood  entering  the  ventricle  from  the  auricle  first  displaces  the 
Talve,  pressing  its  segments  against  the  walla  of  the  ventricle  ; 
in  proportion  as  the  ventricle  becomes  filled,  blood  accumulates 
between  its  walla  and  the  ventricular  surface  of  the  valves,  and 
the  latter  are  by  this  pressure  displaced,  and  Jtoated  towards  the 
auriculo-ventricular  orifice.  During  this  entire  period,  commi 
cing  with  the  second  sound,  and  extending  through  the  greatei 
portion  of  the  long  pause,  the  auricles  are  in  a  state  of  undu- 
'  TWe  "  Mitral  Obitructaon."  Cuei  of  Anne  Co»le»  md  Muy  Brennsn. 
f  Vidt  "ADenrinD  of  Heart."  }  Opiacilal.,  p.  i 
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latory  or  vermicular  contraction,  setting  in  from  the  appendix 
in  the  direction  of  the  ventricle.  By  this  movement  of  the  auri- 
cles, the  blood  which  enters  them  from  the  great  veins  is  passed 
as  quickly  into  the  ventricles,  but  without  the  pressure  of  active 
muscular  contraction.  At  the  close  of  diastole,  however,  and 
therefore  at  the  end  of  the  long  pause,  the  auricles  having  at- 
tained, in  the  language  of  CruveiJhier,  a  ■moTnentum,  or  condition 
of  nerve-force  moat  favourable  to  contraction,  compress  their  con- 
tents with  vigour,  and  propel  the  blood  into  the  ventricles.  These 
chambers,  being  thereby  brought  into  a  state  of  maximum  disten- 
sion, and  receiving  the  stimiJus  to  active  contraction  which  that 
state  supplies,  contract  in  their  turn,  and  so  complete  the  cycle 
by  initiating  another  act  of  ventricular  systole.  The  long  pause 
therefore  commences  after  the  second  sound,  and  terminates  at 
the  first  sound  ;  and  the  raovemeut  of  active  auricular  contrac- 
tion which  I  have  designated  the  TnomerUum  ofauTiadar  syatdU, 
concludes  the  long  pause,  and  completes  the  diastole  and  disten- 
sion of  the  ventricles.  (See  Fig,  XVI.)  It  is  readily  conceivable 
that  obstruction  to  the  enti-ance  of  blood  from  the  auricle  would, 
at  this  period,  when  the  other  condition  necessary  for  the  pro- 
duction of  bruit  is  supplied,  namely,  maximum  pressure  from 
behind,  be  most  likely  to  give  rise  to  murmui';  and  such  is  ac- 
tually the  case,  as  witnessed  in  the  production  of  the  pathogno- 
monic sign  of  presystolic  bniit 

Longet  admits  the  two  pauses,  and  describes  the  first  "  aa  a 
slight  interval  between  the  contraction  of  the  auricles  and  that 
of  the  ventricles;"  and  in  reference  to  the  second  he  says,  "after 
contraction  of  the  ventricles  the  entire  heart  is  relaxed  or  in  a 
state  of  repose,  during  which  it  fills." 

In  regard  to  the  relative  effect  on  the  two  pauses,  of  variation 
in  the  rate  of  pulsation,  Dr.  Burdon  Sanderson  remarks  :•  "  The 
closure  of  the  aortic  valve  was  followed  by  a  diastolic  wave  of 
great  intensity,  with  reference  to  which  it  was  interesting  to 
notice  that  in  this,  aa  in  aU  other  instances  in  which  I  have  had 
occasion  to  make  the  observation,  the  pyrexial  acceleration  of 
the  pulse  was  not  attended  with  any  change  in  the  duration  of 

■  "  A  Lecture  on  the  ChoiBcten  of  the  Arterial  Pulie,  &c.,"  pkrt  ii  ;  SritM 
Meiii(al  Jmirnat,  20th  July,   IB6T. 
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the  systolic  period,  tliat  is  to  say,  the  heart  beat  more  frequently, 
not  because  ita  movements  were  more  quickly  performed,  but  it 
took  a  shorter  time  to  repose  between  them." 

In  a  paper  read  by  me  before  the  Medical  Society  of  the  Col- 
lege of  Physicians  of  Ireland,  in  May,  1865, 1  stated  as  follows : 
"  In  regard  to  the  effect  of  diminished  rate  of  pulsation  on  the 
rhythm  of  the  heart,  it  would  appear  that  the  diastolic  pause  la 
relathtly,  as  well  as  absolutely  prolonged  thereby.  I  have  had 
for  some  time  past,  and  still  have  under  observation  in  hospital, 
a  case  of  permanently  slow  pulse ;  it  is  that  of  a  man  aged 
seventy-five,  with  (edema  of  the  feet  and  other  symptoms  of 
weak  heart.  The  ptilse  is  perfectly  regular,  and  in  the  recum- 
bent posture  only  thirty  in  the  miuute.  The  heart's  -action  is 
equally  regular.  Tte  sounds  are  somewhat  dull,  but  unattended 
with  murmur.  In  this  case,  therefore,  the  heart  pulsates  once 
in  every  2',  of  which  IJ'  (1^*)  less  the  duration  of  the  second 
sound  ia  occupied  by  the  diastohc  pause,  and  the  remaining  i' 
Cf *)  ^y  ^^  fi"^'  sound  and  systolic  pause."  "As  to  the  connexion 
between  the  radial  pulse  and  the  movements  of  the  heart,  it 
is  commonly  supposed  that  the  radial  pulse  succeeds  the  first 
sound,  and  cornea  between  that  and  the  second  sound.  This, 
however,  is  true  only  when  the  pulse  is  at  or  near  its  normal 
rate.  When  the  rate  is  under  126  the  stroke  of  the  radial  artery 
corresponds  to  the  systolic  pause ;  but  if  the  pulse  amounts  to 
126  in  the  minute,  it  will  be  found  that  the  beat  of  the  radial 
artery  is  shifted  hack  in  the  order  of  phenomena,  and  is  now 
contemporaneous  with  the  second  sound.  If  the  heart's  action 
be  still  further  accelerated,  it  will  be  found  that  the  radial  pulse 
is  postponed  in  the  same  proportion,  and  now  falls  within  the 
period  of  the  diastolic  pause."  * 

I  believe  the  opinion  stated  in  the  foregoing  extract  to  be  sub- 
stantially correct ;  and  witli  the  qualifications  as  to  time  included 
within  brackets,  and  without  binding  myself  absolutely  to  the 
rate  of  pulaation  given  above,  I  still  adhere  to  it  in  its  entirety. 

The  pre-systolic  contraction  of  the  auricles  is  spoken  of  by 
Sibson  as  taking  place  "just  before  the  ventricular  systole,""!" 
*  "On  the  RhTthm  uid  SouadB  of  the  Heart,"  DMin  (iuarUrlg  Jaamal  of 
Mtdietne,  (  Vol.  tl„  No.  lux.  New  Seriia.) 

t  Opiu  etioi,,  p.  4. 
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and  Maray,  in  Fig.  X.  of  his  great  work*  repreaenta  the  auricu- 
lar aystole  by  a  rather  abrupt  ascent  in  the  tracing,  as  preceding 
the  ayatole  of  the  ventricles  by  about  one-teiith  of  a  second. 
(See  Fig.  XXI.) 

AccejUuation  of  the  second  sound  has  beeu  noticed  in  connec- 
tion with  three  several  conditions,  \-iz.  : 
Disease  at  the  mitral  orifice. 
Aneurism  of  the  arch  of  the  aorta. 
Dilatation  and  atheroma  of  the  arch  of  the  aorta 
Skoda  is  of  opinion  that  disease  of  the  mitral  valve,  obstruc- 
tive or  regurgitative,  is  invariably  accompanied  by  accentuation 
of  the  second  sound  in  the  pulmonary  artery,  and  impairment  or 
partial  suppression  of  that  sound  in  the  aortaf    The  explana- 
tion offered  of  this  phenomenon  is,  that  in  such  case  the  right 
ventricle,  being  of  necessity  hypertrophied,  would,  by  its  systole, 
dUate  the  pulmonary  artery  with  increased  force,  and  thereby 
induce  a  proportionate  reaction  in  that  vessel ;  whilst  the  volume 
of  blood  entering  the  aorta,  being  reduced,  would  dilate  that 
vessel  but  imperfectly,  and  thereby  induce  feeble  reaction  and 
faint  second  sound  in  the  aorta. 

Manifestly  the  organic  changes  necessary  for  the  production 
of  these  secoudary  phenomena  are  of  late  occurrence  in  mitral 
disease ;  nor  is  right  ventricular  hypertrophy  always  associated 
with  it.  In  many  cases  the  right  ventricle  is  found  to  umleigo 
simple  dilation,  without  increased  parietal  development  These 
are  cases  in  which  tissue  change  of  a  degenerative  character  is  in 
actual  progress  in  the  right  ventricle,  and  the  same  cause  which 
prevents  hypertrophy,  precludes  likewise  its  consequence,  accen- 
tuated second  sound.  Whatever  the  explanation  may  be,  I  am 
safe  in  asserting  that  not  one-half  the  cases  of  indubitable  dis- 
ease of  the  mitral  valve  which  have  come  under  my  notice,  have 
presented  the  sign  of  accentuated  second  sound  in  the  pulmo- 
nary artery.  This  sign  is,  however,  manifested  in  very  diflei'ent 
numerical  proportion  in  the  two  forms  of  mitral  disease.  It  is 
much  oftener  associated  with  narrowing  of  the  mitral  orifice,  tlian 
with  inadequacy  of  its  valves. 

•  PkyriU.  Midic.  dc  la  emulation  da  Sa«g. 
t  On  AuMndlalioH,  by  Mukbftm,  p  334. 
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Dr.  J.  Warburton  Begbie*  calls  attention  to  an  "  accentuated 
condition,  or  booming  character"  of  the  second  sound,  in  aneu- 
rism, and  in  dilatation  of  the  aorta ;  he  has  found  that,  "  exclud- 
ing the  accentuated  pulmonary  second  sound,  and  the  intensiJied 
aortic  second  sound  in  some  casoa  of  hypertrophy  and  dilatation 
of  the  left  ventricle,  the  accentuated  second  sound  in  the  aorta 
is  an  indication  of  aortic  aneurism,  or  of  dilatation  of  the  aorta 
associated  with  atheromatous  degeneration,"  "  The  aneurism 
probably  does  not  arise  within  the  pericardium,  and  probably 
does  not  affect  the  ascending  portion  of  the  arch,  but  has  most 
likely  its  seat  in  the  transverse  portion." 

He  explains  tliis  by  reference  to  "  increased  recoil  of  blood  on 
the  valves,  owing  to  diminution  or  destruction  of  the  supi>ort 
given  to  the  circulation  by  the  artery." 

Morbid  condition  of  the  valves,  thickening  and  patchy  hanl- 
neas  of  them,  may  heighten  or  intensify  the  sound ;  and  in- 
creased calibre  of  the  vessel,  may  likewise,  in  Dr.  Begbie's 
opinion,  have  the  same  effect 

Finally,  he  says  that  the  sound  is  loudest  over  the  aortic 
valves,  both  in  aneurism  and  dilation  of  the  aorta,  but  louder  in 
the  latter  than  in  the  former  over  the  manubrium  stemL 

Whilst  fully  admitting  the  deservedly  high  authority  of  Dr. 
Warburton  Begbie  on  this  and  all  other  kindred  subjects,  I  feel 
bound  to  declare  that  I  cannot  agree  with  him  in  the  opinion, 
that  accentuated  aortic  second  soimd  is  associated  with  aneu- 
rism of  the  arch,  in  sufficient  numerical  proportion  to  warrant 
its  being  regarded,  even  with  the  reservations  mentioned,  as  a 
diagnostic  sign  of  that  disease.  Its  presence,  in  connection  with 
thoracic  aneurism,  has  certainly  been,  in  my  experience,  the  ex- 
ception rather  than  the  rule.  The  case  is,  however,  different  in 
regard  to  dilatation  and  atheroma  of  the  aorta.  In  the  absence 
of  disorganization  or  inadequacy  of  the  aortic  valves,  and  associ- 
ated with  hypertrophy  (with  or  without  dilatation)  of  the  left 
ventricle,  a  dilated  and  atheromatous  condition  of  the  ascending 
portion  of  the  aortic  arch  is  rarely  unattended  by  accentu- 
ated second  sound  in  the  aorta.  Nor  is  it  difficult  to  explain 
the  connection :  the  dilated  and  atheromatizeil  vessel  must  con- 

*  Sdinlmn/K  Medical  Jovmal,  Tol.  nil,,  l86:J-3. 
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vey  to  the  surface,  more  distinctly  than  in  the  healthy  condi- 
tion, the  sound  of  valvular  tension  elicited  liy  the  reflected  force 
of  an  hypertrophied  ventricle.  In  cases  of  simple  or  dilated 
hypertrophy  of  the  left  ventricle,  with  inadequacy  of  the  mitral 
valve,  or  with  obstruction  (with  or  without  inadequacy)  of  the 
aortic  valve,  the  inordinate  contractile  force  of  the  left  ventricle 
is  neutralized  by  the  valvular  lesion ;  and  similarly,  the  hyper- 
trophy of  chronic  renal  disease  is  most  frequently  rendered  in- 
competent to  elicit  an  exaggerated  second  sound  by  the  consecu- 
tive advance  of  fatty  degeneration  of  the  ventricle.  In  the  early 
stages,  however,  of  the  hypertrophy  dependent  upon  Bright'a 
disease,  1  have  met  with  examples  of  intensified  second  sound  ; 
bat  I  cannot  recall  a  single  instance  in  which  atheromatous 
disease  of  the  first  portion  of  the  aorta  did  not  likewise  exist 

The  condition,  therefore,  in  which  this  sign  is  most  frequently 
met  with,  and  of  which  it  ia  in  the  great  majority  of  cases 
diagnostic,  is  the  two-fold  condition  of  aortic  atheroma  and  left 
ventricular  hypertrophy  ;  but,  inasmuch  as  the  former  is  usually 
the  antecedent  of  the  latter  change,  it  may  be  regarded  as,  pwr 
excellence,  the  cause  of,  and  the  change  indicated  by,  accentuated 
second  sound  in  the  aorta. 

Transmission  of  tlie  sounds  and  ivipulse  of  the  heart  is  influ- 
enced by  certain  conditions  of  the  intra-tlioracic  viscera  which 
demand  notice. 

Laennec  held  that,  "  1.  Tuberculous  excavation  and  pneumo- 
thorax transmit  the  sounds  of  the  heart  rather  than  its  impulse, 
whilst  hepatization  and  compression  from  effusion  occasion  re- 
sults the  reverse  of  these.'  2.  The  extent  of  pulsation  (sounds) 
is  in  the  direct  ratio  of  the  thinness  and  weakness  of  the  heart, 
and  consequently  inversely  as  its  thickness  nud  strength.  3.  The 
size  of  the  organ  ia  also  favourable  to  the  extent  of  pidaation, 
except  where  increase  of  size  depends  on  thickness  of  walla 
exclusively.  4.  The  impulse  is  inversely  as  the  extent  of  pulsa- 
tion, and  directly  as  tlie  thickness  of  the  walls  of  the  ventricles. 
5.  Strong  impulse  is  characteristic  of  hypertrophy.  6.  The 
absence  of  impulse  is  characteristic  of  dilatation.  7.  Hypertro- 
phy with  dilatation,  the  latter  being  in  excess,  communicates  a 
'  Ferbtt'  Trantlatim.  p.  510. 
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sensation  like  the  blow  of  a  mallet ;  it  is  not  ext&nsive,  and 
does  not  elevate  the  wall  of  the  chest,  and  the  same  result  ob- 
tains, but  in  a  less  degree,  in  purely  nervous  palpitation.  * 
8.  The  8ofteniny  of  the  substance  of  the  heart  renders  the  sounds 
much  duller  than  natural."  He  adds,  "  In  certain  healthy  sub- 
jects, in  whom  the  walls  of  the  heart  are  thinner  tlian  com- 
mon, the  contractions  of  the  auricles  are  sometimes  much  louder 
than  those  of  the  ventricles  below  the  clavicles,  although  the 
same  disproportion  ia  not  observed  in  the  cardiac  region." 

These  propositions  form  a  connected  and  well-ordered  series, 
and  I  have  arranged  them  in  numerical  succession  for  the 
purpose  of  more  convenient  reference. 

No.  1  expresses  an  established  and  generally-admitted  truth, 
respecting  which  it  is  unnecessary  to  use  argument. 

There  is,  however,  one  species  of  pleural  effusion  which  poa- 
seaaea  in  a  peculiar  degree  the  property  of  transmitting  the 
impulse  of  the  heart,  namely,  empyema.  Under  certain  circum- 
stances, as  yet  unknown,  purulent  collections  in  the  pleura 
exhibit  in  a  high  degree  the  property  of  vibration,  in  virtue  of 
which  they  conduct  and  even  intensify  the  pulsations  of  the 
heart.  Ad  example  of  this  kind  is  given  by  Dr.  Stokes ;  f  the 
heart  was  displaced  to  the  right ;  and  the  left  side,  which  was 
the  seat  of  empyema,  pulsated  throughout  so  as  sensibly  to  shake 
the  bed  on  which  the  patient  lay.  Yet  the  force  of  the  heart's 
action  seemetl  not  greater  than  normal  Two  cases  of  a  similar 
kind,  in  the  practice  of  Dr.  Graves,  are  reported  by  Dr.  Mac- 
DonnelL  J 

The  extent  to  which  the  sounds  of  the  heart  are  transmitted, 
irrespectively  of  the  condition  of  adjacent  organs  or  parts,  is 
directly  as  the  thiimess  of  its  walls,  but  noi  as  the  weakness  of 
them  In  an  advanced  state  of  fatty  degeneration  of  its  sub- 
stance, the  heart  is  often  flabby,  thin,  and  weak,  yet  the  first 
sound  is  faint  and  ill-pronounced,  and  at  a  short  distance  from 
the  superficial  precordium,  not  at  all  audible ;  tlte  second  sound 
is  likewise  weak,  and  not  extensively  tiunsmitted  in  the  absence 

*  Loco  dial,,  BubatanuQ  given,  but  not  exact  nurda. 

t  lUieaia  of  t!u  Jleart  and  Aurta,  |i.  607. 

t  DtMUt  Jowmal  of  Mtiicid  Bdima,  vol  xxr.,  p.  L 
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of  valvular  lesion,  unlesa  the  aorta  be  at  the  same  time  athero- 
matous, as  usually  is  the  case.  With  this  exception  the  second 
proposition  remains  unchallenged. 

Increase  iu  the  size  of  the  heart,  not  due  exclusively  to  thick- 
ening of  its  walls,  implies  absolute  or  relative  attenuation.  In 
the  former  case  increased  extent  of  pvdsation  wiU  result,  under 
the  law  expressed  in  the  last  proposition,  reinforced  in  this  case 
by  the  effect  of  increase  in  the  volume  of  the  heart. 

In  hypertrophy  with  dilatation,  the  comiition  in  which  the 
heart  attains  the  greatest  volume,  the  sounds  are  heard  in  front 
at  a  distance  from  the  precordium,  but  they  are  of  a  masked  or 
indistinct  character;  and  posteriorly  they  are  similarly  diffused, 
owing  to  the  extensive  contact  of  the  heart  vpith  the  posterior 
thoracic  waR 

The  fourth  and  fifth  propositions  cannot  be  questioned,  but 
although  the  absence  of  impulse  (6th)  is  "characteristic"  of  dila- 
tation, it  is  by  no  means  pathognomonic  of  that  condition,  as  it 
is  no  leas  indicative  of  softening. 

Proposition  7  must  be  admitted  in  its  entirety,  so  Ukewiae 
proposition  8 ;  but  the  increased  loudness  of  the  second  sound 
beneath  the  clavicles  is  due,  I  apprehend,  not  to  thinning  of  the 
walla  of  the  heart,  but  to  increased  density  of  those  of  the  aorta, 
or  to  resistance  in  the  pulmonary  circulation.  Again,  the  sub- 
jects of  this  remark  may  be  simply  nervous,  and  suffering  from 
palpitation ;  the  second  sound  in  the  aorta  being  sharp  and  ring- 
ing, as  the  result  of  an  abrupt  and  forcible  distention  of  the 
aorta,  reflected  upon  the  valves  through  the  reaction  of  its  walls. 

The  radial  pulse,  as  the  index  of  the  state  of  the  circulation, 
and  remotely  that  of  the  nervous  system,  has  been,  from  the  ear- 
liest period  of  the  history  of  medicine,  assigned  the  foremost 
place  in  symptomatology.  Eecent  investigations  by  means  of 
the  sphygmograph  have  invested  this  sign  with  importance, 
Bcarcely  less  than  it  possessed  previously  to  the  introduction  of 
percussion  and  auscultation  into  practical  medicine.  By  means 
of  the  radial  pulse  we  may  approximately  determine  the  rapidity, 
force,  and  rate  of  contraction  of  the  left  ventricle,  and  by  impli- 
cation, of  the  other  chambers  of  the  heart  likewise.  Ceitain 
forms  of  disease  of  the  valves  and  of  the  substance  of  the  heart. 
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and  certain  functional  derangements  of  the  nervous  system,  are 
alao  suggested  by  special  characters  of  the  radial  pulse,  as  will 
be  pointed  out  under  the  appropriate  heads. 

The  state  of  tension  or  relaxation  of  the  arteries,  the  volume 
of  blood  circulating  within  them,  and  the  degree  of  resistance  of 
the  capillaries,  are  likewise  indicated  by  the  pulse  at  the  wrist. 
Finally,  the  state  and  degree  of  nervous  irritation ;  and  impaired 
or  suspended  activity  of  the  nerve  centres,  are  indirectly  repre- 
sented in  the  radial  pulse. 

The  rapid  contraction  of  the  left  ventricle  characteristic  of 
the  stage  of  reaction  of  all  continued  fevers,  and  of  the  hot 
stage  of  ague ;  of  nervous  excitement  from  depressing  or  exhi- 
larating emotions  ;  and  from  sharp  but  not  exhausting  pain ; 
and  of  unemic  intoxication,  is  represented  by  an  abrupt  pulsation 
of  the  radial  artery.  Such  is  likewise  the  character  of  the  pulse, 
but  associated  with  weakness,  and  often  with  irregularity  or 
intermittence,  where  the  left  ventricle  ia  thin  and  dilated, 

The  beat  of  the  radial  artery  is,  on  the  contrary,  prolonged  or 
dravm  out  when  the  contraction  of  the  left  ventricle  ia  aluggiah 
or  protracted.  This  happens  especially  in  dilated  hypertrophy 
of  the  left  ventricle ;  it  is  also  witnessed  in  apoplectic  coma.  In 
these  conditions  the  pulse  is  likewise  full,  indicating  a  strong 
but  not  vigorous  contraction  of  the  ventricle  ;  in  the  latter  it  ia 
tense,  but  in  the  former  yielding ;  a  difference  due  to  the  vaso- 
motor irritation  of  encephalic  pressm'e.  The  strongest  radial 
pulse  is  associated  with  left  ventricular  hypertrophy  and  dilata- 
tion, the  hypertrophy  being  relatively  much  in  excess ;  a  condi- 
tion frequently  met  with  in  the  advanced  st^e  of  organic  disease 
of  the  kidneys,  especially  of  the  cirrhotic  form,  and  before  tissue 
degeneration  of  the  heart  has  supervened. 

The  rate  at  which  the  contraction  of  the  left  ventricle  is  re- 
peated within  »  given  time  is  ordinarily  determined  by  register- 
ing the  number  of  pulsations  of  the  radial  artery  in  the  same 
period.  There  is,  however,  one  important  exception  to  this  rule, 
namely,  in  the  last  stage  of  many  diseases  involving  partial 
failure  of  the  heart ;  notably  in  left  ventricular  dilatation  with- 
out hypertrophy,  in  simple  softening,  and  in  fatty  degeneration 
of  the  heart,  the  number  of  cardiac  pidsationa  exceeds  that  of 
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the  radial  artery;  the  difl'erence  being  due  to  the  occurrence 
of  certain  abortive  contractions  of  the  ventricles,  audible,  and 
often  even  palpable  at  the  precordium,  but  not  represented  at  the 
wrist,  The  systole  of  the  ventricle  is  blighted  or  inhibited  in 
its  pK^ress,  or  its  walls  fail  by  simple  debility  to  develop  a 
force  sufficient  to  propel  the  blood  to  the  extremities.  Such 
failure  is  usually  irtegular  in  ita  recurrence ;  but  in  at  least  one 
instance  I  have  noticed  it  to  be  perfectly  regular;  an  effective 
contraction  of  the  ventricle,  represented  by  a  distinct  pulsation 
at  the  wrist,  being  regularly  succeeded  by  an  abortive  effort, 
cognizable  only  by  auscultation  of  the  precordium,  and  totally 
imperceptible  in  the  radial  artery.  The  patient  in  whom  this 
remarkable  phenomenon  was  presented  was  a  young  and  delicate 
female,  convalescent  from  enteric  fever  of  a  mild  character,  in 
whom  the  action  of  the  heart  was  previously  irregular  and  inter- 
mittent. There  was  no  valvular  disease,  and  the  sounds  were 
sharper  than  normal,  indicating  thinning  of  the  ventricular  wall. 
The  alternation  of  effective  and  abortive  pulsations  of  the  heart 
continued  for  a  period  of  twenty-four  hours,  the  action  then  again 
became  irregular  and  intermittent  After  an  unusually  protract- 
ed convalescence  the  patient  entirely  recovered,  the  action  of  the 
heart  becoming  perfectly  regular.  This  case  furnished  one  of  the 
most  notable  illustrations  with  which  I  have  become  acquainted, 
of  the  specific  virtue  of  digitalis  as  a  regulator  of  the  heart's 
action.  After  one  or  two  doses  of  the  medicine,  containing  each 
five  minims  of  the  tincture  of  digitalis,  the  action  of  the  heart 
became  regular,  and  continued  so  as  long  as  the  digitalis  was 
administered ;  but  when  it  ran  out,  or  was  purposely  suspended, 
the  action  became  again  irregular  and  intermittent,  as  was  re- 
peatedly witnessed  by  the  class. 

Infrtqaent  pulsation  of  the  radial  artery,  commonly  but  inap- 
propriately designated  "  slow  pulse,"  is  especially  characteristic 
of  certain  forms  of  fatty  degeneration  of  the  heart,  as  shown  by 
Dr.  Stokes,*  who  regards  this  phenomenon  as  indicative  of  "  an 
equally  weakened  state  of  both  ventricles."  -f  Mr.  Adama  was 
the  first,  so  &r  as  I  am  aware,  to  notice  the  connection  between 

•  Dublin  Jonraal  of  Utdical  Seienft,  vd.  xi.,  18*8, 
t  Dimaiet  of  Ou  Utael  and  Aorta,  p.  S12. 
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fatty  heart  and  permauently-Blow  pulse.*  Dr.  Henry  Eemiedy 
has  likewiac  given  special  attention  to  this  subject ;  and,  in  a 
memoir  published  in  1864,-f-  expressed  the  opiniou,  tlmt  a  pulse 
permaiiontly  under  40  is  usually  associated  with  the  degenera- 
tive, as  distinguished  from  the  accumitlativo  form  of  fatty  heart 
I  believe  infrequent  pulsation  of  the  heart,  in  the  circum- 
stances mentioned,  is  directly  due  to  impaired  nutritive  assimi- 
lation or  malnutrition  of  the  tissues,  especially  of  the  nerve-mass 
constituting  the  respiratory  centre;  a  change  probably  due  to 
arterial  degeneration  of  the  parts  affected.  In  such  case  inhi- 
bition of  the  heart,  through  the  pneumogastric  nerves,  to  the 
standard  of  impaired  nutritive  capacity  of  the  tissues,  would 
seem  to  foUow,  under  the  law  of  the  organism  by  wluch  ftmc- 
Uons,  mutually  dependent,  exercise  a  reciprocally  regulative 
influence.  Where  vascular  atheroma  and  softening  of  the  res- 
piratory centre  had  made  progress,  I  shoiUd  expect,  in  addition, 
slow  and  uregular  breatliing.J 

Excessive  increase  in  the  rate  of  arterial  pulsation  occurs  most 
frequently  in  connection  with  organic  disease  of  the  heart ;  it 
is  usually  int«nnittent  and  paroxysmal,  and  associated  with 
palpitation.  In  one  instance  I  have  known  the  pulse  to  at- 
tain a  rate  of  210  in  a  minute.  The  case  was  that  of  a  young 
man  (Case  78,  Owen  Gilson)  suffering  from  mitral  and  aortic 
valve  disease  with  considerable  hypertrophy  of  the  heart 
Ordinarily,  the  pulse  did  not  exceed  96 ;  but  during  an  acces- 
sion of  palpitation,  to  which  he  was  subject  without  any  as- 
signable cause,  the  pulse  usually  went  up  to  198,  and  on  one 
occasion,  to  210  in  the  minute.  In  accordance  with  the  modern 
doctrine  of  pneumogastric  inhibition  of  the  heart,  this  pheno- 
menon might  be  explained  on  the  assumption  that,  owing  to 
some  unknown  cause,  the  restraining  influence  of  the  pneumo- 
gastric upon  the  heart  was  suspended,  and  the  oi^n  conse- 
quently "  ran  riot" 

The  throbbing  or  collapsing  pulse  of  permanent  patency  of  the 

•  DvHin  natpilal  RepoTf,  vol  iv.,  1827. 

t  PrDcadingi  of  Surgical  Socitty,  March,  188*. 

X  I  hkve  not  witoeaaeU  a  pulie-rate  under  28  in  the  minute.  Bume  (Ohttrvitioni 
on  Dileaia  oflht  Heart,  1809,  p.  16)  records  a  cabc  at  tatty  and  dilated  hEart,  in 
whiob,  at  iDterrals,  and  twcompaniDg  pacoiyiiOB  of  dyipncaa,   the  pulae  fell  to  (en 
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aortic  orifice  exemplifies  pulse  of  a  special  chaiacter,  indicatiTe 
of  a  particular  form  of  valvular  disease.  It  is,  truly,  "  tlie  pulae 
of  an  unfilled  artery"  striking  the  finger  feebly  and  abruptly, 
and  suddenly  and  completely  subsiding.  Pulse  of  this  character 
is  always  visible ;  but  so  likewise  is  the  pul.^e  nf  tortuous  and  of 
rigid  arteries,  corresponding,  respectively,  to  the  early  and  the 
late  st^s  of  atheromatous  change  of  the  arteries  iu  middle 
and  advanced  age.  The  devious  bending  of  the  artery,  its  slow 
distension  and  gradual  subsidence,  and  the  strength  and  firm- 
ness of  the  pulse  in  the  former  condition,  serve  to  distinguish 
it  from  the  collapsing  pulse  of  aortic  patency,  which  exhibits 
characters  in  all  respects  the  reverse ;  and,  in  the  latter,  the  rigid 
state  of  the  vessel  will  alone  sufSce  for  the  differential  diagnosis. 
Sedupl-Uation,  or  dicrotism  of  the  pulse,  is  a  phenomenon  of 
much  iuterest  and  diagnostic  significance.  It  is  met  with  under 
the  triple  combination  of  abrupt  and  feeble  contraction  of  the 
left  ventricle,  imperfect  distension  of  the  aorta,  and  diminished 
capillary  resistance.  These  conditions  ai'e  supplied  in  a  pre- 
eminent degree  in  typhoid  or  enteric  fever,  in  which,  accord- 
ingly, after  the  tenth  day,  I  have  rarely  missed  the  phenomenon 
of  dicrotic  pulse.  It  ia  not,  however,  pecuhar  to,  or  patbogno- 
tDonic  of,  typhoid  fever.  I  have  noticed  it  in  convaleseencts 
from  other  wasting  diseases,  especially  rheumatism  unattended 
with  conliac  complication,  and  in  the  anemic  condition  asso- 
ciated with  lead-poisoning ;"  but  in  an  especial  manner,  and 
mnch  greater  degree,  it  is  associated  with  enteric  fever  in 
the  stages  of  eruption  and  deferve8cence.-f-  The  pulse  is  soft 
and  compressible,  and  the  first  beat,  M-hich  represents  the 
normal  pulse,  and  coincides  with,  or  immediately  succeeds 
the  sj-stole  of  the  ventricles,  is  the  stronger  of  the  two.  The 
second  beat  followst  by  continuous  succession  ;  that  is,  there 

•  Fide  "  Pulmonary  Artery,"  lesion*  ot,  cue  of  Hegartj. 

i  Or.  Waten  {.Diitata  t^  Iht  Chat,  aeamd  eiliUoii,  1873)  ilecUrei  that  in  pneii- 
■DonuL,  he  hu  found  tbe  pulie  inTariaU;  tiiciotic 

t  C>i?niuk  baa  ahown,  b;  mFBUi  u[  his  fholoiphi/ijmogTajih,  that  tbe  pulse  in  tho 
doiskl  uteiy  of  the  foot  ia  O'OIS  tea.  later  thui  that  in  the  raili&I  anerj,  kuiI  thkt 
the  Utter  ii  later  bf  UIGO  sec.,  and  the  pulie  in  the  caiotidg  b;  0087  wc.  than 
tbe  ihoe  of  the  heart  H,  E.  Weber  tBtimated  the  rapidity  of  the  pulae-wave  at 
kbout  28'5  feel  per  sesond ;  but  tbia  must  be  diidnguiahed  from  the  velocity  of  tbe 

blood  itARtf. 
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seeros  to  be  no  distinct  interval  between  the  first  pulsation 
of  the  artery  and  the  aecond,  the  stage  of  retrocession  of  the 
former  passing,  by  a  gentle  curve,  into  that  of  ascent  of  the 
latter.  The  subjoined  figures  (XXII,  XXIII.  XXIV.  XXV, 
XXVI,  XXVII,  XXVIII,  XXXX,  and  XXX),  well  repreeent 
the  phenomenon  of  dicrotism  under  different  conditions.  The 
first  was  obtained  from  a  patient  under  my  own  care ;  the  second 
and  third  are  borrowed  from  Lorain." 
Fw.  XXII. 


*  Miuttt  dt  It^Jteint  Oliniqve,  13T0 
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tScrot-m.  p««eptible  to  the  finger,  on  the  iecond  d»y  of  »%« febricuk. 

Fin.  xxvri. 

Fin.  XXVIII, 

Fm.  XXIX, 
IMorotwtt.,  on  the  (welilh  tUj  of  typhoid  Eever,  quite  i«ri»i,til.le  to  ths  fioger, 
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With  few  exceptions,  authors  are  agreed  in  the  opinion  that 
multiplication  of  the  arterial  pulse,  proportionately  to  that  of 
the  heart,  is  directly  due  to  elasticity  in  the  coats  of  the 
arteries.  Galen  was  the  first  to  explain  dicrotism  by  attribut- 
ing it  to  vibration  of  tlie  artery,  produced  by  afQux  of  blood. 
Vivenot  (de  Vienne)  says,  "  The  polycrotism  is  more  pronounced 
in  proportion  as  the  artery  eontaina  less  hlood  relatively  to  its 
calibre,  and  the  more  quickly  it  fills  and  empties  itself."  He 
adds,  that  elasticity  of  the  artery  is  litewise  indispensable,  as 
exposure  to  compressed  air  arrests  dicrotism.-f 

Ludwig  regards  the  second  pulse  of  dicrotism  "  as  a  conse- 
quence of  the  elastic  action  of  the  first "+ 

Buisson  and  Naumann  held  that  the  first  pulse  was  due  to 
systole  of  the  left  ventricle,  and  the  secoud  to  recoil  from  the 
sigmoid  valves,  of  blood  forced  back  towards  the  lieart  by  the 
systole  of  the  aorta.  Naumann  satisfied  himself,  by  experi- 
ments with  his  artificial  apparatus  designed  to  represent  the 
heart,  that  dicrotism  is  incompatible  with  inadequacy  of  the 
aortic  valves ;  for  he  found  that,  by  partially  or  completely 
destroying  these,  he  could  reduce  or  abolish  dicrotism.-)-  He 
likewise  found  that  dicrotism  was  more  pronounced  in  propor- 
tion to  the  proximity  to  tlie  heart,  of  the  ai'tery  examined,  but 
the  undulations  more  numerous  in  proportion  to  its  distance 
from  that  oi^an. 

In  1864  Landois  also  experimented  with  elastic  tubes,  and 
confirmed  the  opinion  of  Naumann,  with  whom  his  results 
placed  him  in  strict  accord. 

*  Fur  the  luat  aix  tramnga  in  this  Uat 
t  Lonan,  d^u  cUaf,,  p.  31'17. 


m  indebted  to  m;  [rieud,  Dr.  Grimiili&v 


DICROnSM  OF  THE  PULSE.  149 

In  T^gaid  to  reduplication,  this  writer  classified  pulses  under 
three  heads ;  namely, 

L  Those  in  which  there  is  no  reduplication,  which  he  desig- 
nates as  "  simple." 

2.  Those  which  are  repeated  in  the  line  of  ascent, ''  anacrotic." 

3.  Those  which  are  repeated  in  the  line  of  descent,  ''kata- 

crotic." 
Either  of  the  two  latter  may  be  double  or  triple.    Thus : 

He  held  that,  ordinarily,  in  the  neck  and  adjacent  regions  the 
pulse  was  tricrotic. 

Wolfif  found  that  a  pulse  incompletely  dicrotic  became  com- 
pletely so  when  the  body  temperature  attained  31*8  to  32*4 
E^imiur,  and  "  superdicrotic"  when  a  higher  temperature  was 
attained.  In  tjrphus  he  has  found  the  pulse  superdicrotic  at 
all  periods  of  the  day.*  • 

Marey  regards  dicrotism  as  a  purely  physical  phenomenon, 
dependent  upon  two  conditions;  namely,  velocity  of  current, 
and  oscillation  of  the  liquid  column  alternately  from  and  to- 
wards the  heart,  the  result  of  elasticity  of  the  vessel."|'  He  says 
"  The  oscillation  which  constitutes  dicrotism  occurs  in  the  arteries 
of  the  periphery ;  this  oscillation  requires  for  its  occurrence  a 
rapid  impulsion  of  the  liquid,  and  a  sufficiently  large  mass  put 
in  motion."  He  has  succeeded  in  producing  it  in  an  elastic 
tube  incompletely  filled.  The  stronger  the  arterial  tension,  the 
greater  is  the  resistance  which  the  left  ventricle  encounters  in 
propelling  the  blood  into  the  aorta.  If  arterial  tension  falls 
below  a  certain  degree,  the  left  ventricle  contracts  with  great 
rapidity,  but  without  corresponding  force,  and  the  wave  thereby 
caused  travels  with  extreme  velocity.  But  whilst  defective 
arterial  resistance,  as  shown  by  Marey,  determines  a  premature 
arrival  of  the  systolic  wave  in  the  peripheral  arteries,  it  must, 

*  Londn  (Joeo  ci'tot),  to  whose  exhaustive  work  I  am  indebted  for  the  preceding 
references. 

t  Phyiioloffie  Midicalt,  be  la  Circulation  da  Sanff,  1803,  p.  201,  tt  auiv. 
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hj  the  imperf'uct  tension  of  the  aorta  thence  resulting.  Lave  the 
opposite  effect  in  regard  to  the  wave  of  aortic  reaction ;  namely, 
that  of  postponing  its  arrival  at  the  periphery.  Hence  the 
aaynchroniam  of  the  ventricular  and  the  aortic  pulse-wave 
which  constitutes  dicrotism.  Dicrotism  is  especially  common 
in  the  typhoid  condition,  and  is  of  two  kinds,  which,  however, 
the  finger  cannot  distinguish ;  viz.,  dicrotiam  of  ascent,  and  di- 
crotism of  descent,  of  the  pulsation-wave.  The  latter,  alone,  is 
true  dicrotiam.  He  agi'ees  with  Bouillaud  in  holding  that  the 
pulse  is  dicrotic  in  aortic  valve  inadequacy  ;  but  adds  that  it  is 
so  in  the  line  of  siscent  only.  In  such  case,  dicrotism  of  ascent 
is  manifestly  caused  by  obstruction  at  the  orifice  of  the  aorta, 
and  dependent  upon  the  roughened,  thickened,  or  tuberculated 
state  of  the  valves,  which,  in  the  majority  of  instances,  is  found 
to  accompany  regui^tation  by  inadequacy  of  the  valves.  By 
way  of  explanation  of  the  phenomena,  he  says,  the  jet  of  blood 
from  the  left  ventricle  passes  freely  through  the  latge  arteries, 
but  is  resisted  in  those  of  the  periphery ;  from  the  latter  there 
is  a  reflux  upon  the  aorta ;  but  the  aortic  valves  being  closed, 
another  obstacle  is  presented  to  the  reflux  current  at  that 
point,  whence  the  blood  "  rebounds  "  in  the  direction  forwards. 
These  oscillations  continue  till  arrested  by  the  succeeding  con- 
traction of  the  left  ventricle.  He  adds,  "  after  the  closure  of 
the  sigmoid  valves  there  occurs  a  new  centrifugal  current  which 
constitutes  the  secondary  or  dicrotic  pulsation"*  This  state- 
ment was  confirmed  by  the  result  of  an  experiment,  consisting 
in  the  application  of  the  sphygmngraph  and  Chauveau's  regis- 
tering hffimodromometer  to  the  carotid  aitery  of  a  horse  pul- 
sating dicrotoualy.  The  statement  and  experiment  just  quoted 
from  Marey,  show  that  he  is  substantially  in  agreement  with 
Naumann  as  to  the  cause  of  the  second  pulsation  in  dicro- 
tism. The  rate  of  the  circulation  and  the  elasticity  of  the  dis- 
tal arteries  exercise  an  important  qualifying  influence.  Thus, 
if  the  blood  arrive  in  the  arteries  slowly,  there  will  be  no 
dicrotism ;  and  with  the  same  initial  velocity,  the  peripheral 
arteries  being  elastic  there  will  be  dicrotism,  and  being  in- 
elastic there   will   not  be   dicrotism     Thus,  in   old   subjects. 


•Oi-u. 
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owing  to  the  loss  of  arterial  elasticity,  there  is  only  imperfect 
dicrotism;  in  young  persons,  on  the  contrary,  it  ia  best  pro- 
DOtmced;  and  in  typhoid  fever,  in  which  it  may  be  witnessed 
in  the  moat  typical  form,  the  elasticity  of  the  arteries  is  in  ex- 
cess, because  their  contractility  is  in  defect.  Arterial  tension 
U  associated  with  dicrotism ;  feeble  tension  favouring,  and  strong 
tension  opposing  it  Vertical  posture  is  favourable  to  dicrotism 
in  the  arteries  of  the  upper  portion  of  the  body,  by  leaaening 
their  tension.  So  likewise  is  intermittence  of  the  heart,  and  for 
a  similar  reason,  the  beat  immediately  succeeding  an  intermis- 
aion  being  more  decidedly  dicrotic.  In  the  aorta  and  carotids  of 
the  horse  there  is  always  dicrotism,  due  to  closure  of  the  aortic 
valves ;  in  the  carotids  of  man  there  is  likewise  normally  feeble 
dicrotism ;  but  in  the  radials  it  is  neutralized  by  the  elasticity 
of  the  vessels. 

The  high  authority  of  Marey  upon  this  and  all  kindred  sub- 
jects can  alone  justify  the  length  of  the  preceding  quotations 
from  his  work  ;  and,  whilst  adopting  his  views  in  substance,  I 
shall  take  the  liberty  of  pointing  out  a  few  inconsistencies  in 
them. 

The  alleged  reflux  of  blood  upon  the  aorta,  from  obstruction 
encountered  in  the  peripheral  arteries,  shoiJd,  of  necessity, 
coincide  with  the  initial  period  of  ventricular  diastole,  and 
therefore  with  the  systole  of  the  aorta  and  the  closure  of  the 
sigmoid  valves ;  but  the  systole  of  the  aorta  determines  a  move- 
ment of  the  column  of  blood  contained  in  it  in  two  opposite 
directions ;  namely,  towards  the  heart,  by  which  the  valves  are 
shut  down;  and  towards  the  peripheiy.  The  Litter  must, 
therefore,  encounter  and  neutralize  the  alleged  reflux  from  the 
peripheral  arteries,  and  render  it  incapable  of  producing  a 
secondary  peripheral  pulsation.  The  typical  character  of  di- 
crotism in  typhoid  fever,  and  under  similar  conditions  in  the 
yoimg  subject  as  contrasted  with  the  aged,  I  believe  to  be  due, 
not  wholly  to  a  difi'erence  in  the  elastic  equality  of  the  arteries 
as  such,  but  in  a  great  measui'e  to  the  diflerent  degree  of  resist- 
ance presented  to  the  onward  movement  of  the  blood,  to  what- 
ever cause  due.  I  incline  to  the  opinion  of  Wolff,  already 
quoted,  which  implies  that  the  dicrotism  of  typhoid  is  indirectly 
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due  to  the  high  temperature  attained  in  that  form  of  fever,  by 
which  peripheral  resistance  is  lessened,  rather  than  to  that  of 
Marey,  who,  adopting  Weber's  doctrine  of  the  antagonism  and 
reciprocally  inverse  manifestation  of  elasticity  and  contractility, 
attributes  the  dicrotism  of  typhoid  to  defect  of  contractility. 

Dr.  Burdon  Sanderson's  opinion  on  this  subject  may  be 
collected  from  the  following  extract: 

"  This  contraction  (of  left  ventricle)  produces  expansion  of  the 
arteries,  and  acceleration  of  the  progressive  movement  of  their 
contents.  These  two  associated  and  simultaneous  effects  are 
not  only  much  more  marked  in  the  large  arteries  than  in  the 
small,  but  occur  at  an  earlier  moment,  so  that  at  the  periphery 
the  current  attains  its  greatest  acceleration  somewhat  later  than 
near  the  heart 

"Hence,  at  the  moment  that  the  ventricle  relaxes  and  the 
influx  of  blood  through  the  aortic  valve  ceases,  blood  is  still 
moving  rapidly  onward  in  the  small  arteries.  As  a  necessary 
result,  the  arterial  system  becomes  relaxed,  and  the  progressive 
movement  of  the  blood  is  retarded,  collapse  beginning  where 
the  stoppage  occurred  (vi^.,  at  the  aortic  valve,)  and  being  pro- 
pagated towards  the  periphery.  Then,  as  the  capillary  arteries 
are  relaxed,  the  capillary  circulation  is  retarded,  while  the  aorta 
becomes  simultaneously  distended  in  consequence  of  the  in- 
creased resistance  in  front.  This  distension  is,  in  its  turn, 
propagated  towards  the  periphery,  and  is  succeeded,  like  the 
systolic  distension,  by  collapse.  If  the  conditions  are  favour- 
able, the  same  series  of  movements  may  be  several  times 
repeated,  the  differences  between  the  alternating  conditions 
becoming  less  and  less  at  each  repetition.  Thus,  we  have  the 
following  succession  of  phenomena : 

"  1.  Contraction  of  the  left  ventricla 

"  2.  Distension  of  the  aorta,  and  greatest  acceleration  of  blood- 
stream in  the  great  arteries. 

"  3.  Greatest  acceleration  in  the  peripheral  arteries,  opcurring 
simultaneously  with  cessation  of  progressive  movement 
in  the  aorta. 

"  4  Diminished  distension  and  diminished  progressive  move* 
ment  in  the  aorta. 
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*  5.  Propagation  of  these  efiects  to  the  capillary  circulation, 

and  consequent  increase  of  arterial  resistance. 

"  6,  Propagation  of  the  resulting  aortic  distension  towards 
the  peiipliery,  producing  peripheral  acceleration  ;"•  and 
80  on. 

From  the  preceding  extract,  although  the  phraseology  is  not 
remarkably  clear,  it  may  be  inferred  that,  in  the  opinion  of  the 
author,  dicrotism  is  due  to  the  vibration  of  elasticity,  or  alter- 
nHte  distension  and  reaction  of  the  ai-teries.  The  word  "collapse" 
is  not  strictly  applicable  to  the  aorta  in  the  normal  state  of  the 
circuhition ;  it  applies  only  when  the  aortic  valves  are  inade- 
quate. In  the  preceding  quotation  it  obviously  means  reaction ; 
but  aa  reaction  sets  in  progressively  from  the  aorta  towards  the 
periphery,  the  blood  must  be  propelled  in  advance  of  the  re- 
action-wave, and  hence  there  can  be  no  obstruction  to  the  aorta 
from  retardation  in  the  capillaries. 

Reaction  of  the  aorta  immediately  succeeds  distension  of  that 
vessel,  and  is  simultaneous  with  the  commencement  of  ventri- 
cular diastola  As  a  consequence  of  reaction  of  the  arch  of  the 
aorta,  and  proportionate  diminution  of  its  calibre,  the  blood- 
column  which  it  contains  is  elongated  both  in  the  direction 
backwards  towards  the  heart,  and  forwards  towards  the  peri- 
phery ;  the  former  of  these  movements  is  limited  and  suddenly 
arrested  by  the  closure  of  the  sigmoid-valves ;  and,  being  still 
under  the  pressure  of  the  reacting  vessel,  the  retrograde  current 
becomes  progressive,  in  continuation  of  the  primary  reaction- 
wave-f-  With  normal  capillary  resistance  the  action  and  tlie 
reaction-wave,  or  those  of  ventricular  and  aortic  systole  respec- 
tively, are  in  direct  and  imbroken  continuity,  and  constitute,  as 

*  Bandboot  ef  t/u  SpKysmeiji-aiA,  1S6T,  p.  23. 

1 1  cuiDot  admit  (he  duotriae  adviicatad  by  Longet  {T'raM tU  Phyiioloffie.  Si^e. 
edit.,  ISCB;  Utme  H..  p.  172),  in  tbe  following  words.  "  Immediately  After  cloture 
of  tbr  ligmoiil  valvH,  (he  blood  which  reata  upon  them  is  perfectly  immovable  till 
diipUced  bj  the  next  lyitole."  The  aorta  is  elutic,  quite  to  its  root,  ami  it  ii  in- 
ouDceivable  thai  the  portion  of  Che  veesel  adjoining  tbe  valTcc.  whilst  |HiBaeiiing 
the  aame  phTidcal  properties  ai  tbe  remainder  at  it,  should  be  qnieacent ;  all  other 
poniuDB  being,  ai  tbe  lami:  momect,  in  a  state  of  energetic  reuction.  Thi>t  the 
blood  which  reats  on  the  aurCio  valves  ii  capable  of  retrograde  movement,  is  proved 
b}  the  physical  pheaomeiia  nssuiting  from  iccompeteiic;  of  the  valveg.  Why,  then, 
■hoiitd  it  ba  incapable  of  mOTenunt  forwarili  in  tbe  direotioD  of  the  general  cuarreiit  t 


PHENOMENA  OF  THE  IIEAET's  ACTION. 

judged  by  the  Uictilt:  sense,  but  a  single  expansion  of  the  artery. 
When,  however,  the  peripheral  arteries  and  capillaries  are 
relaxed,  or  in  a  state  of  defective  tonic  resistance,  the  percua- 
eion-wave  flows  o£F  before  aortic  reaction  can  take  effect ;  and 
consequently  before  the  flux  of  reaction,  or  tidal  wave,  setting 
in  from  the  aorta,  can  reach  any  of  its  branches.  Hence  double 
pulsation  or  dicrotisra. 

If,  in  addition  to  premature  escape  of  the  flux  of  ventricular 
systole  in  front,  that  of  arterial  systole  be  incomplete  and  tardy 
owing  to  imperfect  distension  and  feeble  reaction  of  the  aorta, 
the  interval  between  them  will  be  proportionately  longer,  and 
dicrotism  more  distinct  in  the  arteries.  Feeble  contraction  of 
the  left  ventricle,  by  imperfectly  distending  the  aorta,  and 
thereby  inducing  a  weak  and  slowly-advancing  tidal  wave, 
supplies  this  second  condition.  Hence  it  is  that  in  typhoid 
fever,  a  disease  characterized  by  feeble  circulation  and  nervous 
exhaustion,  dicrotism  is  most  frequently  and  most  typically  pre- 
sented. I  can,  to  the  full  extent  of  my  experience,  confirm 
Naumanu's  statement,  that  true  dicrotism  is  never  associated 
with  permanent  patency  of  the  aortic  valves;  and  I  therefore 
incline  to  the  opinion  of  Naumaan  and  Marey,  that  a  laige 
portion  of  the  reaction-wave  of  normal  circulation  and  of  di- 
crotism is  the  product  of  "  recoil"  or  "  rebound"  from  the  closed 
aortic  valves. 

Doctor  (Jalabin  maintains  that  the  dicrotic  wave  is  not  solely 
due  to  recoil  from  the  aortic  valves;  for,  as  he  alleges,  "it 
occtirred  when  they  were  entirely  absent"  His  experiments 
were  made  upon  elastic  tubes  attached  to  the  heart  of  the  aheep, 
and  to  an  artificial  heart  of  india-rubber.*  I  am  by  no  means 
convinced  by  Dr.  Galabin'a  experiments.  It  is  notorious  that 
in  the  living  body  dicrotism  of  the  pulse  is  tiever  met  with 
where  inadequacy  of  the  aortic  valves  exists. 

Dr.  F,  A.  Mahomed  adducesf  the  disappearance  of  the 
dicrotic  wave  of  the  normal  pulse-tracing,  which  occurs  in 
tracings  obtained  from  the  subjects  of  aneurism  of  the  arch  of 
the   aorta,   as   evidence   of  the   proximal   origin  of  dicrotism, 

•  JJrU-i!,  MfJical  J<mrual,  September  6tli,  1873, 
t  Medical  lima  and  G<iMU,  AUi;uit  Sth,  IS73. 
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rather  than  of  its  distal  origin  as  maintained  by  Dr.  Bnrdon 
Sanderson. 

Niemeyer  regards  dicrotism  as  a  result  of  defective  tonicity  or 
sab-paralysi3  of  the  arterial  walls.*  But  it  should  be  remem- 
bered that>  normally,  the  pulse  is  slightly  dicrotic,  although  not 
perceptibly  so  to  the  finger. 

Dr.  Boileau  agrees  with  Dr.  Burden  Sanderson  in  attributing 
dicrotism  to  peripheral  vascular  resistance,  although,  with 
Kiemeyer,  he  admits  it  may  be  in  some  degree  due  to  defective 
arterial  tonicity.^ 

*  Text  Book  ofPraetieal  Medidne,  1869,  toI.  a,  p.  583. 
t  IriA  Hotpiial  Otuetie,  February  16tb,  1674. 


CHAPTER  IIL 

PHYSICAL  SIGNS  OF  DISEASE  OF  THE  HEART. 

Having  now  discussed  the  rhythm  of  the  heart  as  a  concrete 
phenomenon,  and  as  such  it  certainly  is  the  most  striking  mani- 
festation of  organic  life,  whether  considered  in  regard  to  its 
regularity,  its  persistence,  or  its  strict  adaptation  to  the  various 
and  important  purposes  fulfilled  by  the  circulation  of  the  blood; 
I  proceed  to  consider  in  this  place,  as  furnishing  the  most 
appropriate  connexion  with  which  the  subject  may  be  intro- 
duced, the  various  derangements  to  which  the  rhythm  of  the 
heart  is  liable.  These  may  be  considered  under  five  heads; 
viz.,  iTUermission,  irregularity,  mtdtiplication,  suppression,  and 
inequality  of  the  pulsations  of  the  heart. 

Intermissions  of  the  heart  have  been  classified  by  Laennec*  as 
true  ani  false;  the  former  where  the  action  of  the  heart  is  really 
interrupted ;  and  the  latter  where  it  occasionally  contracts  so 
feebly  that  the  wave  does  not  reach  the  wrist ;  hence  the  radial 
pulse  alone  intermits  in  such  cases.  Bouillaudf  inaintaius  that 
these  intermissions,  whether  true  or  false,  are  regular  as  regards 
their  period  of  recurrence.  I  cannot  agree  with  him  in  this 
opinion ;  on  the  contrary,  intermissions,  of  whatever  kind,  are 
rarely  rhythmical  in  recurrence.  In  one  instance  only  have  I 
met  with  rhythmical  or  periodically-recurring  intermissiona 
A  girl  aged  22,  of  nervous  and  hysterical  constitution,  and  the 
subject  of  obstinate  abdominal  pneumatosis,  was  received  into 
hospital  under  my  care  in  April,  1870.  She  was  in  apparently 
good  health  with  the  above  exceptions;  but  the  cardiac  and 
radial  pulse  intermitted  periodically,  at  intervals  of  a  few 
seconds,  the  sounds  of  the  heart  being  normal  Under  treat- 
ment directed  to  the  improvement  of  her  general  health,  and 

*  TraiU  de  V AutcultaAion  Mediate,  tome  iL,  ohftp.  tuL 
t  TraiU  CUnigut  da  Maladia  du  Caur. 
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especially  of  the  nervous  system,  the  pulse  became  quite  regular, 
whilst  the  abdominal  inflation  continued  unabated.  I  have  not 
met  with  this  symptom  precursory  to  critical  diarrhoea,  as 
mentioned  by  Laennec. 

Tntt  ivttrmissvma  usually  occur  at  short  but  unequal  inter- 
vals of  time ;  tliey  are  most  frequently  met  with  in  old  persona 
otherwise  apparently  healthy,  and  associated  with  a  weak  cardiac 
impulse,  and  sharp  clear  sounds ;  the  arteries  are  likewise  usually 
tortuous,  and  often  atheromatous ;  in  short,  the  symptoms  and 
signs  of  dilated  heart  and  atheromatous  degeneration  of  the 
arterial  system  are  usually  associated  with  this  form  of  inter- 
mission. It  may  likewise  appear  temporarily  in  convalescence 
from  fever  and  other  protracted  and  wasting  diseases  ;  and 
finally,  in  hj-pertropby  with  softening  of  the  heart.  The  length 
of  the  intermission  may  vary,  as  stated  by  Laennec,  I'rom  one 
quarter  to  an  entire  pulsation  of  the  heart ;  it  usually  siicceeds 
the  second  sound.  The  existence  of  intenuittencc  does  not,  oi' 
itself,  warrant  an  unfavoumble  prognosis.  1  have  known  an  old 
gentleman  who,  from  early  manhood,  had  been  the  subject  of 
intermissions  of  this  kind,  and  nevertheless,  had  gone  through 
B  laborious  professional  career,  and  Uved  to  the  age  of  eighty-one, 
djTng  ultimately  of  bronchitis  and  asthenia,  bub  without  ex- 
hibiting any  of  the  oi-dinary  consequences  of  disease  of  the  heart. 
This  gentleman's  sister  also  died  with  similar  symptoms  at  the 
age  of  seventy-six,  and  exhibited  in  her  last  illness  intermitting 
pulse,  with  the  signs  of  dilated  heart  and  atheromatous  degene- 
ration of  the  vessels. 

FaXat  intermissions  may  likewise  occur  in  cases  similar  to  the 
preceding,  but  ate  most  frequently  met  with  in  connexion  with 
the  signs  of  simple  dilatation  of  the  heart,  in  persona,  usually 
females,  of  middle  age  and  weak  constitution.  Intermissions 
of  this  kind  are  occasionally  witnessed  in  conjunction  with 
irregularity,  in  simple  functional  derangement,  the  consequence 
of  vicious  habits. 

I  cannot  subscribe  the  opinion  expressed  by  Dr.  Richardson 
in  his  otherwise  admiiable  lecture"  on  intermittent  pulse  and 

*  "LedureBon  Eiperimeotal  Mid  Pntcliual  UediiiiiiB,"  MetUaU  Timaaitd  Qaittte, 
JtBway  «th,  ISeS, 
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palpitation,  that  in  the  usual  form  of  intermittency  a  second 
sound  exists  in  the  absence  of  a  first ;  anil  that  in  the  next 
pulsation  succeeding  an  intermission  the  second  sound  is 
double  ;  nor,  assuming  the  existence  of  a  double  second  sound 
as  a  usual  concomitant  of  intermission,  can  I  admit  the  expla- 
nation given  of  its  occiurence,  namely,  suspended  contraction 
of  the  left  ventricle  alone,  whilst  the  right  continues  to  act,  and 
a  consequent  disproportion  in  the  number,  and  aaynchronism  of 
the  sounds  produced  by  closure  of  the  a^moid  valves  on  the 
two  aides  of  the  heart 

Separate  contraction  of  one  of  the  two  ventricles,  the  other 
being  contractile  but  quiescent,  is  scarcely  conceivable,  since 
tlieir  nerve-supply,  and  a  considerable  portion  of  their  muscu- 
lar walls,  are  common  to  both.  No  doubt,  in  the  experiments 
of  Schiff  already  mentioned  (page  57),  individual  portions  of 
the  heart  were  paralysed  by  deligation  of  the  branches  of 
the  coronary  artery  supplying  them  with  arterial  blood,  whilst 
the  remainder  of  the  organ  continued  to  act;  but  in  this 
case  contractility  was  annihilated  in  the  part  affected  by  the 
experiment,  and  the  heart  was  thus  reduced  to  the  condition 
of  a  mutilated  oi^n.  In  the  hypothesis  of  Dr.  Richardson, 
however,  a  general  or  constitutional  cause,  operating  upon  the 
entire  nervoi^  system,  is  supposed  to  induce  partial  paresis  of 
the  cardiac  nerves,  and  paralysis  of  one  of  the  four  chambers 
of  the  heart.  Tlie  explanation  of  reduplicated  second  sound 
offered  by  this  author,  would  imply,  moreover,  that  this  pheno- 
menon depends  upon,  or  cannot  be  dissociated  from,  intermit- 
tence  of  the  heart ;  but  any  such  assumption  is  contradicted  by 
the  fact  that  reduplication  of  the  second  eoimd  without  inter- 
mission, is  by  no  means  uncommon,  as  the  recorded  examples 
of  mitral  constriction  (see  cases)  will  show.  A  faint  first  sound, 
followed  by  a  proportionately  indistinct  second  sound,  as  in  the 
so-called  false  intennissions  of  Laenuec,  is  of  frequent  occur- 
rence, and  quite  intelligible ;  but  a  second  sound,  not  preceded 
by  ventricular  systole,  is  to  me  incomprehensible.  On  the 
other  hand,  I  have,  though  rarely,  met  with  examples  of  inter- 
mission supervening  immediately  on  the  first,  with  loss  of  the 
second  sound. 
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There  may  be  apparent  intermissions  where  two  beats  of  the 
heart  occur  in  rapid  succession,  followed  by  a  prolonged  pause, 
the  prolongation,  however,  being  in  the  direction  back-wards; 
that  is  to  say,  owing  to  the  anticipation  of  the  normal  period  of 
its  occurrence  by  the  preceding  pulsation,  the  subsequent  pause 
is  proportionately  prolonged.  The  apparent  intermission  is, 
therefore,  no  other  than  the  normal  long  pause,  with  a  prefix 
due  to  the  premature  occurrence  of  the  preceding  ventricular 
Byatole. 

IrreffiUariti/  is  of  much  more  frequent  occurrence  than  inter- 
mission, though  occasionally,  and  in  certain  cases,  such  as  those 
of  functional  derangement,  often  associated  with  it 

Irregularity  is,  par  excellence,  the  sign  of  cardiac  neurosis ;  and 
I  quite  agree  with  Dr.  Stokea*  in  the  opinion  that,  where  asso- 
ciated with  organic  change,  "  it  is  more  intimately  connected 
with  lesion  of  the  muscles  than  of  the  valves  of  the  heart," 
Hope+  justly  regards  irregularity  as  of  more  serious  import 
than  intemusstoQ  of  the  heart.  This  is,  no  doubt,  due  to  the 
fact  that  it  is  more  frequently  associated  with  orgauic  lesion ; 
and  when  it  occurs  in  connection  with  valvular  disease,  there  is 
invaTialily  present  likewise  tissue  change  of  the  lieart-substance, 
to  wliicli,  rather  than  the  valvular  lesion,  the  irregularity  owes 
its  origin.  In  cases  of  acute  disease  of  the  valves,  even  though 
disorganization  of  their  structure  be  already  complete,  irregu- 
larity is  never  witnessed  unless  when  directly  traceable  to  some 
other  cause.  Myocarditis,  and  pericarditis  with  serous  effusion, 
usually  give  rise  to  irregular  action  of  the  heart.  This  symptom 
has  been  likewise  observed  by  Graves  as  a  precursor  of  pericar- 
ditis. It  may  occur  iu  a  transient  form  in  connexion  with  gout 
and  dyspepsia,  and  in  an  aggravated  form,  though  amenable 
to  sustaining  and  stimulant  treatment,  in  what  might  be  desig- 
nated acute  failure  of  nutrition  in  a  weak  and  dilated  heart. 
In  all  the  foregoing  examples  of  irregularity  there  is  likewise 
inequality  of  the  pulse ;  that  is  to  say,  the  beats  are  unequal 
not  only  in  frequency,  but  likewise  in  force  ;J  and  there  is  no 

*  DiMiaia  of  the  Heart  and  Aorta,  \S5t,  p.  17fi. 

f  OnUit  Dittata  ot  Oil  Bean.  Srd  ediUoD,  J  830,  p.  S7T. 

t  "  Faia-pai"  of  BouillAud. 
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standard  proportion  observed  as  between  them  in  either  of  these 
respects.     The  irregularity  is,  therefore,  arythmical. 

There  is,  however,  another  form  of  irregularity  in^which  the 
rate  varies  within  a  period  of  a  few  seconds ;  but  the  beats  both 
of  the  heart  and  puLse  are  strictly  proportionate  to  one  another 
as  to  frequency  and  force,  under  each  of  these  rates  respectively. 
This  form  of  irregularity,  which  may  be  distinguished  from  the 
preceding  as  rythmical,  is  strictly  functional,  and  due  to  nervous 
derangement ;  it  is  of  favourable  augury,  and  according  to  my 
experience,  exemplified  only  in  cases  of  nervous  debility  conse- 
quent on  masturbation,  or  the  immoderate  use  of  tobacco  or  of 
tea. 

Dr.  Eichardson  points  out  two  forms  in  which  irregularity  of 
this  kind,  consisting  in  rapid  changes  in  the  rate  of  the  pulse, 
may  be  exhibited.  One  he  names  "  acute  irregularity,"  in  which 
the  pulse  beats  at  different  rates  in  a  series  of  five  to  ten  or 
more  pulsations;  the  members  of  the  different  series  being 
strictly  proportionate  to  one  another  in  time,  but  differing  in 
this  respect  from  those  of  other  series.  This  condition  of  pulse 
he  has  met  with  in  cases  of  very  feeble  heart,  in  chronic  anaemia, 
and  after  loss  of  blood  or  other  serious  depressing  influence.  The 
other  form  he  names  "  prolonged  irregularity,"  differing  from 
the  former  only  in  this,  that  the  series  consist  of  a  greater 
number  of  pulsations,  and  that  it  is  best  exemplified  in  the  acute 
hydrocephalus  of  children,  of  which  it  is  almost  pathognomonic 
and  of  the  worst  augury. 

I  have  never  met  with  rhythmical  irregularity  of  either  kind 
under  the  circumstances  mentioned  by  Dr.  Eichardson ;  indeed, 
in  the  conditions  specified  by  him,  I  would  rather  expect  to  find 
examples  of  the  first-mentioned,  or  arythmical  form  of  derange- 
ment. 

Inequality  of  the  pulsations  of  the  heart  is  always  met  with 
in  association  with  false  or  apparent  intermittence,  of  which, 
indeed,  it  constitutes  an  essential  feature ;  and  frequently  like- 
wise with  arythmical  irregularity,  so  often  associated  with  the 
preceding  derangements.  Inequality  in  the  action  of  the  heart 
of  necessity  involves  a  similar  anomaly  of  the  pulse ;  and  a  case, 
by  no  means  uncommon,  in  which  cdl  the  foregoing  derange- 
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ments  are  exemplified,*  with  the  addition  of  a  murmur,  or 
perhaps  more  than  one  such,  presents  a  jumble  of  sounds  and 
movements  of  an  apparently  inextricable  character,  to  be  cor- 
rectly interpreted  only  by  those  who,  by  patient  study,  have 
acquired  a  ready  and  precise  knowledge  of  the  normal  rhythm 
of  the  heart. 

Palpitation  consists  in  rapid  and  tumidtuous  action  of  the 
heart,  with  or  without  derangement  of  rhythm,  and  painfully 
sensible  to  the  patient.  It  comes  on  in  paroxysms,  during 
which  the  large  arteries  throb,  and  the  nervous  system  is  in  a 
state  of  great  excitement  and  tension.  The  attack  is  usuaDy 
brought  on  by  mental  worry,  bodily  fatigue,  dyspepsia  asso- 
ciated with  flatulence,  or  by  late  and  heavy  suppers  ;  but  where 
organic  disease  of  the  heai*t  exists  it  may  occur  irrespectively 
of  any  of  these  causes.  Palpitation  may  be  the  disease ;  that  is 
to  say,  no  organic  lesion,  so  far  as  can  be  made  out,  co-existing 
with  it  In  such  cases,  which  constitute  a  large  majority  of 
those  in  which  it  is  met  with,  palpitation  may  be  regarded  as 
a  veritable  neurosis ;  and  the  diagnosis  rests  mainly  upon  the 
native  evidence  afforded  by  a  physical  examination  of  the 
heart,  but  in  some  measure  likewise  upon  observation  of  the 
case,  and  the  residt  of  treatment.  Thus,  for  example,  it  will  be 
noticed  that  exercise  in  the  open  air  and  cheerful  society  pro- 
duce a  markedly  beneficial  influence  upon  the  patient,  warding 
off  the  attack  which  generally  occurs  at  night,  and  insuring 
sound  sleep  and  improved  digestioiL  In  many  cases  it  is  due 
to  latent  gout,  and  is  readily  cured  by  colchicum.  The  case  of 
Mr.  E.,-f-  is  a  good  example  of  palpitation  diie  to  this  cause. 

Palpitation  may  complicate  organic  disease  of  the  heart, 
although  it  is  present  only  in  a  small  percentage  of  such  cases. 
Dilatation  of  the  left  ventricle,  wdth  or  without  hypertrophy, 
and  irrespectively  of  valvular  lesion,  constitutes  the  condition 
in  which,  par  excellence,  it  is  an  associated  symptom  of  organic 
disease.  Attacks  of  this  kind  ai*e  much  more  protracted  and  ob- 
stinate than  the  preceding,  the  most  efficacious  treatment  in  the 
attack  being  antispasmodics,  especially  Hofiman's  anodyne  \\'ith 

*  Folie  det  BattemenU  da  Cceur  (Bouillaud). 
t  Vide  "  Neuroses." 
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opium;  and,  in  the  intervals  between  the  attacks,  quinine,  strych- 
nine, and  iron.     Case  68  appropriately  illustrates  these  remarks. 

One  or  other  of  the  two  soimds  of  the  heart  is  not  unfrequently 
found  to  be  reduplicated.  This  occurs  much  more  frequently 
in  regard  to  the  second  than  the  first  soimd ;  although  Hope, 
whilst  admitting  reduplication  of  the  latter,*  which  he  attri- 
butes to  impulse  of  the  apex  out  of  time  with  the  first  sound, 
in  which,  according  to  him,  it  normally  has  no  share,  makes  no 
allusion  whatever  to  doubling  of  the  second  sound.  Doctor 
Stokes-f"  gives  several  examples  of  the  latter,  which  he  justly 
regards  as  the  more  frequent,  and  whilst  confessing  his  ina- 
bility to  explain  the  phenomenon  of  reduplication,  expresses  the 
opinion  that  it  is  due  rather  to  valvular  than  to  muscular  action, 
and  is  probably  the  result  of  a  want  of  synchronism  in  the  action 
of  the  two  sides  of  the  heart 

In  regard  to  relative  frequency  of  occurrence,  reduplication  of 
the  second  sound,  according  to  my  experience,  gTeatly  prepon- 
derates ;  of  this  several  examples  are  given  in  the  sequel,  the 
great  majority  of  which  have  occurred  in  connexion  with  ob- 
struction at  the  mitral  orifice. 

Geigel  and  Guttemann  statej  that  reduplication  of  the  second 
sound  has  been  pretty  generally  met  with  in  connexion  with 
mitral  narrowing  or  inadequacy.  Most  of  the  patients  were  thin 
and  anaemic,  and  chronic  sufferers  from  heart-diseasa  The 
reduplication  may  be  heard  over  the  tricuspid,  aortic,  or  pulmo- 
nary orifice,  but  is  most  distinct  in  the  two  latter  situations ; 
and  at  the  site  of  the  pulmonary  opening  the  second  of  the  two 
elements  is  louder  than  it  is  over  the  aorta,  or  is  accentuated,  in 
mitral  valve-disease.  They  accoimt  for  the  phenomena  by 
assuming  derangement  of  synchronism  in  the  closuje  of  the  two 
sets  of  sigmoid  valves ;  the  right  ventricle  being  engorged  in 
mitral  disease,  empties  itself  more  slowly  than  the  left ;  hence, 
say  they,  closure  of  the  pulmonary  sigmoid  valve  is  posterior  in 
time  to  closure  of  that  of  the  aorta. 

They  regard  doubling  of  the  second  sound,  when  constatU,  as 
diagnostic  of  stenosis  or  inadequacy  at  the  mitral  orifice.     It  may 

*  A  TreatUe  on  the  Diseates  of  the  Heartf  3rd  edition,  p.  42. 
t  DueascB  of  the  Heart  and  Aorta,  p.  118. 
%  Arch,  Oiniral  de  Mideeine,  June^  1869. 
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Kdst  also  in  stasis  or  engorgement  of  tlie  rigLt  side  of  tlie  heart, 
to  wliatever  cause  due ;  in  coses  of  dilated  pulmonary  arterj' ;  in 
young  tuberciilous  subjects  ;  in  the  subjects  of  pulmonary  em- 
physema, pleurisy,  and  fatty  disease  of  the  heart;  but  in  these 
several  cases  they  assert  that  ifc  would  not  be  constant  as  in 
mitral  valve  disease. 

Guttemann  does  not  agree  with  Geigel  in  the  opinion  that 
doubling  of  the  second  sound  is  an  absolutely  constant  sign  of 
mitral  constriction,  and  present  only  when  the  patient  is  in 
a  state  of  complete  repose ;  he  admits  that  when  the  heart's 
action  is  quickened  the  reduplication  ceases.  I  agree  with  M, 
Guttemann  in  the  opinion  that  reduplication  of  the  second  sound 
is  by  no  means  constant  in  mitral  constriction.  It  lias  occurred 
in  only  twenty-six  out  of  sixty-three  cases  in  my  tables. 

Mr.  ArcL  Eleloch*  suggests  that  reduplication  of  the  sounds  of 
the  heart  may  be  due  to  interruption,  in  the  cai\iiac  plexiLs,  of 
the  wonted  commimication  between  the  nerve-currents  destined 
for  the  supply  of  the  two  sides  of  the  heart  The  simultaneous- 
ness  of  inHus  of  the  ris  nervosa  into  the  two  sides  of  the  heart 
would  be  thus  prevented,  and  synchronous  contraction  conse- 
quently precluded. 

He  also  offers,  as  another  explanation,  that  whereas  ia  man  the 
vis  nervosa  travels  at  the  rate  of  two  hundred  feet  in  a  second, 
and  in  the  frog  only  at  the  rate  of  ninety  feet,  neurosis  of  the 
heart  may  consist  in  "retrogression  for  the  time  being  to  a  lower 
type  of  nerve-tissue ;"  e.ff.,  that  of  the  frog.  If,  iu  consequence  of 
unilateral  neurosis,  one  side  of  the  heart  should  undergo  thus  a 
slowing  of  ita  rate  of  action,  "  both  the  rate  of  transmission  and 
the  quantity  of  ner\'e-force  transmitted  may  be  less,"  and  so 
deiangement  of  synchi'onism  of  action  take  place.  The  first 
hypothesis  is  entirely  gratuitous,  being  unsupported  by  evidence 
of  any  kind ;  and  besides,  it  would  not  apply  to  examples  of 
ttmporary  reduplication.  The  second  hypothesis,  though  ex- 
ceedingly ingenious,  is  not  only  unproven,  but  in  the  present 
state  of  knowledge,  not  susceptible  of  proof  or  refutation. 

Of  reduplication  of  the  first  sound  I  have  noted  in  all  twelve 
cases ;  viz.,  eight  females  and  four  males.     Of  these  six  were 

•  Mrdieal  Pitai  and  Cii-cula',  Juao  22nci,  ia"0 
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set  down  as  "  nerv^ous,"  three  being  simply  so  with  menstrual 
derangement;  and  of  the  three  remaining,  one  (a  male)  was  gouty, 
one  (a  female)  was  the  subject  of  Graves'  disease  (exophthalmic 
goitre),  and  the  third  was  an  example  of  mitral  constriction, 
both  sounds  being  double.  Hypertrophy  of  the  left  ventricle 
existed  in  three  cases ;  viz.,  in  two  with  mitral  reflux,  and  there- 
fore with  some  degree  of  dilatation  also ;  the  remaining  example 
being  one  of  simple  hypertrophy  consecutive  to  cirrhosis  of  the 
kidneys.  Dilatation  of  the  heart  in  connexion  with  cirrhosis  of 
the  liver  existed  in  one  case,  and  in  two  there  was  fatty  degene- 
ration of  the  heart. 

I  have  met  with  reduplication  of  both  sounds  in  two  patients ; 
one,  above  referred  to,  was  a  female  aged  thirty  years,  and  the 
subject  of  contracted  mitral  orifice ;  and  the  other,  a  female  aged 
seventy-five,  suffering  from  bronchitis.  In  this  latter  case  three 
sounds  were  audible  at  the  base  and  at  the  apex  respectively ; 
but  in  these  two  situations  the  doubled  sound  was  not  the  same. 

The  causation  of  this  phenomenon  must  be  considered  sepa- 
rately in  regard  to  each  of  the  sounds. 

When  associated  with  the  first  soimd,  I  am  satisfied  it  is  due 
to  resolution  of  that  sound  into  its  two  normal  elements,  namely, 
the  cardiac  impidse,  and  the  sudden  tension  of  the  auriculo-ven- 
tricular  valves.  In  most  of  the  cases  it  was  possible  to  identify 
with  great  facility  these  two  elements,  the  dull  thud  of  the 
impulse  having  been,  in  every  instance,  antecedent  to  the  sharp 
click  of  valvular  tension.  Cardiac  impulse  coincides  with  the 
initial  portion  of  ventricular  systole,  whilst  tension  of  the  auri- 
culo-ventricidar  valves  and  attached  chordae  tendineae  occurs  at 
the  conclusion  or  acme  of  systole.  Under  ordinary  circumstances 
the  act  is  so  rapid  in  accomplishment,  that  the  two  elements 
which  enter  into  the  first  soimd  by  which  it. is  announced,  are 
virtually  simultaneous  in  occurrence.  Not  so,  however,  when 
any  cause  intervenes  to  protract  the  systole.  In  that  case  the 
initial  portion  of  the  first  sound  is  dull,  because  due  to  the  stroke 
of  the  apex  only ;  whilst  the  concluding  portion,  if  the  valves  be 
in  a  condition  to  yield,  the  sound  of  tension  on  being  suddenly 
put  upon  the  stretch,  is  sharp  and  clear,  because  no  longer 
masked  by  the  dull  element  of  impulse.     In  the  event,  however, 
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of  the  existence  of  valvular  lesion  competent'  to  neutralize  the 
Bound  of  valve-tension,  or  to  mask  it  by  a  coincident  murmur, 
the  impulse-element  alone  will  represent  the  first  sound,  which, 
in  such  case,  is  neceaaarily  of  a  dull  or  masked  character,  whilst 
S  murmur,  post  systolic  in  time,  represents  the  second  element 

The  organic  lesions  with  which  reduplicated  first  sound  is 
associated  are,  in  point  of  fact,  of  the  above-mentioned  chamcter. 
Thus,  of  twelve  cases  in  which  tliis  anomaly  has  been  exhibited 
in  my  experience,  four  were  examples  of  hypertrophy  with  dila- 
tation of  the  left  ventricle,  and  two  of  fatty  heait.  The  condition 
of  heart,  however,  with  which,  par  excellence,  reduplicated  first 
sound  is  associated,  is  that  of  nervous  instability,  as  exliibited  in 
leness  to  palpitation.  Of  this,  no  less  than  six  of  my  cases  are 
examples ;  but  of  these,  one  was  also  gouty,  and  one  exhibited 
•contraction  of  the  mitral  orifice  and  reduphcation  of  both  sounds.* 

Daitblijuf  of  the  serxmd  sound  is  a  phenomenon  of  a  more  dis- 
tinctive character,  and  more  frequent  occurrence  than  the  pre- 
ceding. It  is  more  easily  appreciated  because  of  the  clear  and 
decisive  character  of  both  its  elements.     It  is  due  to  derange- 

snt  of  synchronism  in  the  closure  of  the  two  seta  of  semOunar 
valves,  as  the  following  observation,  which  I  have  repeatedly 
rjnade,  seems  to  prove.  In  every  example  of  this  anomaly  which 
has  come  under  my  notice,  the  double  character  of  the  sound 

I  exhibited  only  in  the  area  over  which  the  sounds  of  the 
aorta  and  the  pulmonary  artery  were  both  audible ;  whereas,  when 
.tbe  stethoscope  was  shifted  a  short  distance  to  the  right  or  left 
if  this  region,  a  single  second  sound  only  was  heard. 

Of  twenty-seven  examples  which  I  have  noted  of  retlupli- 
eated  second  sound,  no  less  than  twenty-six  were  cases  of  con- 
stricted mitral  oi'ifice,  the  remaining  one  being  an  example  of 
:aoTtic  obstruction  and  reflux.  ■{■ 

ReduplicBtian  o1  the  Gnt  aound  is  of  verj  freqnent  occurrencs  in  dmple  hjper- 
Irapb^  of  the  left  Teotricle.  In  the  ouea  above  mentioneil  iC  would  Bcom  to  be  due 
to  jxwIpODemeiit  of  tenai  on- click,  and  in  dmpla  hypertrophj  to  pruponement  of  ini- 

f  Between  the  daten  at  which  the  paragraph  oa  this  subject  at  p.  129  and  the 
MTB  WBre  writteti,  I  hod  met  with  the  addiUonal  oxanplea  of  this  phcaomenon 
daded  in  Uic  Dumber  now  pven.  Since  tint  litter  dnte  I  have  noted  Ecvemi 
Inn,  some  of  which  will  be  found  omoDgiit  the  reiinrted  coses  patiim. 
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In  the  former  cases  it  is  not  difficult  to  understand  how,  owing 
to  imperfect  distension  of  the  left  ventricle  in  diastole,  and  con- 
sequently of  the  aorta  during  ventricular  systole,  the  reaction 
of  this  vessel,  and  the  closure  of  its  valves,  shall  occur  prema- 
turely, and  be  anterior  in  time  to  those  of  the  pulmonary  artery, 
and  a  double  second  sound  be  accordingly  developed.  The  en- 
gorged state  of  the  pidmonary  artery  consequent  upon  the 
obstruction  in  front,  will  contribute  to  the  same  result,  by 
postponing  the  reaction  of  that  vessel  and  the  closure  of  its 
valves. 

Where  reduplication  of  the  second  soimd  is  associated  with 
valvular  inadequacy  at  the  orifice  of  the  aorta,  of  even  a  few 
month's  duration,  the  left  ventricle  may  be  assumed  to  be 
dilated.  In  such  case  the  evacuation  of  that  chamber  is  of 
necessity  protracted,  and  in  a  still  greater  degree  where  obstruc- 
tion at  the  mouth  of  the  aorta  coincides  with  permanent 
patency  of  the  valves.  Hence,  the  reaction  of  the  aorta  is 
delayed,  and  the  aortic  element  of  the  second  sound  is  dissoci- 
ated from  that  of  the  pulmonary  artery  by  postponement 
Ultimately,  however,  owing  to  tissue-degeneration  of  its  walls, 
the  dilated  left  ventricle  will  fail  to  evacuate  itself,  whilst  the 
right  ventricle  and  the  pulmonary  system  have  become  en- 
gorged. From  this  will  follow  the  twofold  result  of  an  earlier 
reaction  of  the  aorta,  and  a  later  reaction  of  the  pulmonary 
artery.  Unification  of  the  second  sound  is  the  consequence  of 
this  pathological  adjustment,  and  a  double  soimd  no  longer 
exists.  Such  a  residt  is  obviously  not  to  be  expected,  and  in 
fact  is  never  witnessed,  in  connexion  with  mitral  stenosis. 

Where  mitral  obstruction  and  permanent  patency  of  the  aortic 
valves  co-exist,  reduplication  of  the  second  soimd  will  not  occur, 
at  least  in  the  advanced  stage  of  the  twofold  disease,  when 
dilatation  of  both  ventricles  has  ensued. 

In  Dr.  Fuller's  excellent  work*  there  are  some  passages  on  this 
subject  which  I  cannot  subscribe.  He  says :  "  In  all  cases  its 
[reduplication  of  sounds]  essential  cause  is  absence  of  synchro- 
nous action  in  the  valves  of  either,  or  of  both  sides  of  the  heart. 
Thus,  if  one  ventricle  contracts  before  the  other,  the  auriculo- 

♦  Diteases  of  the  ChtsU  p.  488, 
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Tentricular  valves  on  the  two  aides  of  the  heait-wiU  not  close 
ainmltaneously,  and  the  first  sound  will  be  reduplicated ;  if  the 
el^ticitj  and  irritability  of  the  pulmonary  artery  and  the  aorta 
be  unequal,  the  one  vessel  will  probably  contract  before  the  other, 
and  thus  caiiae  a  want  of  synchronism  in  the  closure  of  the  semi- 
lunar valves  on  the  two  sides  of  the  heart. 

"  But  in  some  instances  the  reduplication  appears  to  be 
confined  to  one  side  of  the  heart 

In  these  cases  there  is  a  waiU  of  si/^ichronoHS  action  between 
the  different  setfmcnta  of  ench  set  of  valves;*  of  the  mitral  or  of  the 
tricuspid,  as  the  case  may  be,  in  the  first  instance ;  and  of  the 
aortic  or  of  the  pulmonary  semilunar  valves  in  the  second  in- 

Mice." 

In  the  preceding  passt^es  the  valve-theoiy  of  the  production 
of  both  sounds  is  exclusively  adopted,  and  all  otlier  causes  as 
contributoiy  are  excluded.  This  is  not  only  not  in  accordance 
with,  but  directly  contrary  to.  the  bidi  of  evidence,  experimental 
and  clinical,  on  the  point  in  question.  As  to  the  isolated  con- 
traction of  either  ventiicle,  upon  which  Dr.  Fuller's  theory  rests, 
I  have  already  given  reason  for  doubting  the  possibility  of  its 
occurrence. 

The  aorta  aud  the  pulmonary  artery  are  simply  passive  in 
regard  to  the  circulation  of  the  blood,  and  the  time  and  force  of 
their  reaction  depend  not  absolutely  upon  their  elasticity,  but 
upon  the  length  and  energy  of  the  preceding  contraction  of 
the  respective  ventricles.  The  contractility  of  these  vessels  is, 
therefore,  a  boiTowed  property,  and  represents  that  of  the  corres- 
ponding ventricles. 

As  to  the  alleged  want  of  synchronism  in  the  closure  of  the 
different  segments  of  each  set  of  valves,  adduced  to  account  for 
the  phenomenon  of  reduplication  on  one  side  of  the  heart,  it  is 
simply  a  speculation  without  basis  or  warrant  of  any  kind,  and 
opposed  to  everything  that  is  known  as  to  the  function  of  the 
valvea  Manifestly,  the  individual  segments  of  any  of  the  valves 
of  the  heart  camiot  be  closed  out  of  time  with  Uie  others,  and 
with  a  force  sulficient  to  elicit  from  them  a  sound  of  tension, 
without  being  accompanied  by  a  murmur  of  reflux ;  but  it  is 
•  The  italics  arc  nut  in  the  origiiiol. 
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notorious  that  a  murmur  of  any  kind  is  a  very  rare  accompani- 
ment of  a  reduplicated  sound  at  the  same  orifice. 

Dr.  Milner  FothergiU  regards  the  reduplication  of  the  second 
sound  as  prima  facu  evidence  of  pulmonary  engorgement, 
whether  cardiac  or  not.* 

But  reduplication  of  the  second  sound  is  not  even  an  excep- 
tional symptom  of  simple  pulmonary  engorgement. 

There  must  be,  therefore,  some  other  cause  in  operation  where 
reduplication  exists ;  and  the  association,  which  is  undoubtedly 
frequent,  of  pulmonary  congestion  and  double  second  sound,  is 
the  compound  result  of  that  common  cause.     (See  p.  127.) 

The  phenomenon  of  suppression  of  either  soimd  of  the  heart  is 
strictly  and  exclusively  morbid.  Hie  first  sound  is  masked  in 
hypertrophy,  and  all  but  extinguished  in  advanced  fatty  degene- 
ration of  the  heart;  and  in  typhus-softening,  as  pointed  out 
by  Dr.  Stokes,-f-  it  is  absolutely  and  entirely  suppressed.  The 
phenomenon  is  easily  accounted  for  by  reference  to  the  morbid 
alteration  in  the  muscular  structure  of  the  heart,  in  consequence 
of  which,  although  sufficient  to  maintain  a  circulation  adequate 
to  the  wants  of  the  lowest  degree  of  vitality,  and  barely  to  avert 
death,  it  is  incapable  of  developing  the  energy  required  to  pro- 
duce impulse  or  systolic  soimd.  In  syncope,  and  as  a  precursor 
of  death,  failure  of  the  first  sound  is  a  well-known  symptom ; 
and  this  sound  may  be  masked  or  entirely  superseded  by  a 
murmur. 

Suppression  of  the  second  saiond  is  of  much  less  frequent  occur- 
rence than  that  of  the  first.  As  far  as  I  know  it  is  met  with  only 
in  the  collapse  stage  of  cholera.^  It  is  probably  due  to  extreme 
cardiac  debility ;  but  why,  with  an  audible  first  sound,  it  should 
cease  to  exist  in  this  disease,  I  cannot  satisfactorily  explain. 
Nor  am  I  satisfied  with  the  explanation  of  Dr.  George  Johnson,§ 
who  accounts  for  it  on  his  favourite  hypothesis  of  arrested  pul- 
monary circulation ;  for  although  in  such  case  the  left  ventricle, 
being  deprived  of  blood,  would  be  incapacitated  for  the  pro- 
duction of  a  second  soimd,  the  right  ventricle,  for  the  opposite 

♦  Lancety  November  6th,  1869. 
t  Dublin  Medical  Journal^  vol.  xv.,  1839,  p.  1. 

X  See  Report  of  Cholera  Epidemic  of  1866,  by  Dw.  Hayden  and  Cruise. 
^  Britiak  MedicalJouittalf  1868. 


SUPPRESSION  .VND  EXAGGERATION  OF  THE 

reftson,  should  be  capable  of  producing  one.  Yet  nowhere  in 
such  cases  is  a  second  sound  to  be  beard.  Both  sounds  are 
masked  for  obvious  reasons  in  liydropericardiiun,  and  in  pul- 
monary emphysema  as  iisually  met  with,  namely,  that  enga- 
ging the  anterior  edges  of  the  limga.  A  condition  the  opposite 
of  that  just  discussed,  namely,  that  of  exaggeration  of  the  sounds 
of  the  heart,  is  of  rather  more  freq^uent  occurrence. 

Sxagfferated  first  somid  is  met  with  moat  freq^uently  in  con- 
nexion with  dilated  left  ventricle  ;  it  is  sharp,  clear,  and  of  brief 
duration,  giving  the  impression  of  having  originated  in  close 
proximity  with  the  ear,  and  of  having  been  transmitted  through 
a  thin  and  vibratile  medium.  In  extreme  ventricular  dilatation, 
when  the  heart  has  been  excited  to  %'igoron3  action  by  bodily 
exercise  or  mental  distui'bance,  the  quality  of  the  two  sounds  is 
so  nearly  similar  that  it  is  exceedingly  difficult  to  identify  them 
individually.  But  in  dilatation  and  thinning  of  the  left  ven- 
tricle associated  with  tissue-softening,  the  first  soimd  is  abrupt, 
feeble,  and  usually  ill-pronounced,  and  the  action  of  the  heart 
and  pulse  rapid  and  irregular,  as  pointed  out  by  Dr.  Stokes  ;* 
and  finally,  in  typhus  fever  similar  phenomena  are  exhibited,  as 
mentioned  by  the  same  anthority,-f-  and  both  sounds  not  unfre- 
qnently  assume  a  foetal  character,  becoming  weak  and  almost 
identical,  whilst  the  action  of  the  heart  is  exceedingly  rapid. 
In  the  rare  form  of  disease  of  the  heart  described  by  Dr. 
OrmerodJ  onder  the  name  of  "  universal  fibrous  transforma- 
tioo,"  the  sounds  of  the  heart  are  likewise  of  the  fcetal  character, 
and  individually  difficult  of  identification. 

Exaggeralioit  of  the  second  sound  is  of  more  frequent  occur- 
rence in  the  pidmouary  aitery  than  in  the  aorta.  In  the  former 
of  these  vessels  its  occurrence  is,  according  to  Skoda,§  pathogno- 
monic of  mitral  obstruction.  || 

My  experience  does  not  tend  to  confirm  this  statement.     1 

■  Duili'n  Mtdieal  Journal,  vol.  ixL,  1343  ;  PaOtological  Socitty'i  lieport,  p.  133. 

t  lb.,  Tot  IT. 

I  BritiA  Mtdieal  Journal,  August,  Sth  1S81. 
i  0*  jtujcu/tafiofl,  MArkbam's  tranalation. 

II  Dr.  W,  BagbiB  (o;)M  ei(u(.)  regurHs  acoentinted,  or  "  booming  "  tecond  aound 
in  tlie  aorta  u  mijigaitive  ol  atbeniina  n(  tbe  m-ch  oE  the  aoite,  or  of  anourtom  nt  its 
tnuuvene  portion. 
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have  met  with  accentuated  or  intensified  second  sound  in  the 
pulmonary  artery  in  only  fifteen  out  of  sixty-three  cases,  or 
less  than  one-fourth  of  the  whole  number  of  examples  of  narrow- 
ing or  obstruction  of  the  mitral  opening ;  but  in  a  large  propor- 
tion of  such  cases,  viz.,  twenty-six  in  sixty-three,  as  already 
stated,  I  have  observed  it  reduplicated. 

The  extent  to  which  the  sounds  of  the  heart,  being  normal, 
may  be  transmitted  through  the  chest,  depends  upon  many  con- 
ditions having  reference  chiefly  to  the  age  of  the  subject,  the 
configuration  and  conducting  properties  of  the  thoracic  parietes, 
and  the  state  of  contiguous  organs. 

In  infants  and  children,  owing  to  the  vibratile  structure  of  the 
chest  at  this  age,  the  sounds  are  transmitted  to  a  greater  distance, 
and  with  much  greater  clearness  than  in  the  subsequent  periods 
of  life.  In  those  with  narrow  chests,  especially  of  the  pigeon- 
conformation,  the  sounds  are  likewise  better  transmitted,  because 
of  the  absolute  and  persistent  contact  of  the  heart  with  the 
anterior  thoracic  wall 

Compressed,  hepatized,  or  otherwise  soUdified  lung,  serves  as 
a  better  conducting  mediimi  for  the  sounds  of  the  heart  than 
healthy  lung  substance. 

Laennec  assjerts*  that  the  sounds  of  the  heart  are  better  con- 
ducted than  its  impulse  through  tubercular  vomicse,  and  through 
the  air  of  pneumothorax,  whilst  the  reverse  is  the  case  in  regard 
to  compressed  or  hepatized  lung. 

Bouillaud  holds  that  sound  is  transmitted  through  the  latter 
no  less  distinctly  than  impulse.  In  this,  I  think,  he  is  wrong. 
I  apprehend  that  in  all  these  cases  alike  the  accompanying 
solidification  is  the  cause  of  the  exaggerated  transmission,  not 
only  of  the  impulse,  but  of  the  sounds  also.  The  walls  of  a 
tubercular  cavity,  being  solid,  and  in  immediate  contact  with 
air  more  or  less  stationary,  are  in  the  most  favourable  condition 
for  transmitting  sonorous  and  motor  vibrations ;  and  that  motion 
should  be  better  conducted  than  sound  through  a  solid  body,  in- 
cluding in  its  interstices  much  liquid,  such  as  a  hepatized  or 
compressed  lung,  will  be  readily  understood.  The  pulsatile 
pneumonia  of  Dr.  Graves  affords  a  good  illustration  of  this 

*  The  Diseases  of  the  Chesty  Forbes'  translation,  1827,  p.  540,  foot  note. 
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remark.*  In  tliia  singular  affection  the  throbbing  of  tlie  chest 
must  be  regarded  as  an  epi-phenomenon,  dependent,  according 
to  Graves,  upon  the  engorged  state  of  the  pulmonary  vesseb, 
vhich  are  thereby  constituted  good  conductors  of  the  cardiac 
pulsation. 

Morbid  alteration  in  the  quality  of  the  sounds  of  the  heart, 
constituting  murmur,  has  been,  since  the  introduction  of  auscul- 
tation by  Laennec,  the  subject  of  ardent  and  no  less  profitable 
study.  It  is  essentially  a  morbid  phenomenon,  and  therefore 
appertains  exclusively  to  the  domain  of  pathology,  but  is  not 
remote  from  the  boundaiy  line  between  health  and  disease, 

A  murmur  may  be  defirml  as  an  abnormal  sound  developed 
within  the  heart,  the  blood-vessels,  or  an  aneurism ;  in  the  heart 
associated  with,  or  superseding  the  normal  sounds;  in  the  arteries, 
in  aneurisms,  and  in  certain  rare  cases  in  the  veins,  observing 
the  rhj-thm  of  the  cardiac  sounds ;  and  in  veins  usually  continu- 
ous, but  iniluenced  as  to  intensity  by  the  sounds  of  the  heiirt. 

Causes  of  murmwrs.  Before  the  time  of  Laennec  mimnurs 
were  not  recognized  as  morbid  sounds ;  and  by  him  they  were 
attributed  to  "  sposmoilie  contraction  of  the  heart  or  arteries. "-f- 
This  opinion  seems  to  have  been  based  mainly  upon  the  fancietl 
resemblance  which  the  typical  murmur  (bruit  dc  souffld)  bore  to 
the  sound  yielded  by  muscles  during  contraction. 

Corrigan,J  as  the  result  of  a  number  of  experiments  on  living 
cold-blooded  animals,  and  others  ingeniously  contrived  with  a 
view  to  determine  the  raodificationa  of  sound  in  membranous 
conduits  under  various  conditions,  arrived  at  the  conclusion  that 
murmur  is  mainly  due  to  a  "  current-like  motion  "  of  the  Idood 
within  the  heart  or  vessels.  Thus,  according  to  his  doctrine, 
when  the  auriculo-ventricular  orifice  of  either  side  of  the  heart, 
or  an  artery,  has  suffered  absolute  narrowing  by  organic  disease, 
or  by  pressni'e ;  or  relative  constriction  as  the  result  of  simple 
dilatation  of  either  ventricle,  or  of  aneurism ;  the  blood  in  transit 
through  the  contracted  passage,  or  into  the  dilated  ventricle  or 
sac,  is  thrown  into  a  state  of  intrinsic  commotion,  or  "currents," 

"  ainieal  Lttivrtton  tht  Practiet of  Mtdidne,  \mi,f.  472. 

'^  Forbct'  tntnslMiou,  p.  Go9. 

I  Lancrl,  April  4th  ami  tlth,  1S2». 
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whence  arises  murmur.  The  transmission  of  murmur  so  origi- 
nating, as  well  as  variations  in  its  intensity,  depends  mainly 
upon  the  degree  of  tension  of  the  walls  in  contact  with  the 
moving  liquid.  In  the  heart  unaffected  by  disease  also,  a  faint 
murmur  must  be  developed  at  the  auriculo -ventricular  orifices, 
owing  to  the  difference  in  diameter  between  these  openings  and 
the  corresponding  ventricles  in  complete  dilatation ;  "  accoi-d- 
ingly  in  the  healthiest  there  is  some  sound  always  accompany- 
ing its  action  "  and  in  dilatation  of  the  ventricles  to  any  extent 
the  sound  is  loud,  and  the  degree  of  sound  bears  a  proportion  to 
the  size  of  the  ventricle,  or  to  the  degree  in  which  this  current- 
like motion  exists.  In  simple  dilatation  there  is  a  loud,  soft, 
(liflPiised  murmuring  sound,  from  which  hruit  de  saufflet  differs 
only  by  its  sharpness.  He  describes  the  several  steps  of  an 
experiment,  consisting  in  the  transmission  of  a  strong  and  rapid 
current  of  water  through  a  piece  of  intestine,  performed  with  a 
view  to  ascertain  precisely  the  conditions  under  which  h^iit 
de  soufflet  was  developed,  and  its  immediate  cause;  and  adds, 
"  whilst  the  intestine  was  tense  no  sound,  or  a  murmur  exceed- 
ingly indistinct,  was  heard ;  but  any  part  being  constricted  so  as 
to  produce  an  alteration  in  the  motion  of  the  fluid,  a  very  loud 
hruit  dc  soufflet  immediately  became  evident;"  the  hruit  was 
audible,  however,  only  on  the  distal  side  of  the  constriction. 

There  can  be  no  doubt  whatever  that  the  intrinsic  collision 
of  the  moving  liquid,  to  which  alone  Sir  Dominic  Corrigan 
attributes  the  occurrence  of  hruit,  is  a  potent,  but  not  the  sole 
cause  of  this  phenomenon.  I  cannot  admit  the  exclusion  of 
other  and  no  less  effective  causes,  namely,  friction  and  parietal 
vibration.  Moreover,  a  murmur  is  actually  heard  under  aU 
circumstances  in  connexion  with  liquids  moving  with  a  certain 
degree  of  rapidity  and  force  through  conduits,  whether  organic 
or  metallic,  and  quite  irrespectively  of  the  tension  of  their 
walls.  In  the  leaden  pipes  laid  for  the  new  water-supply  of 
the  houses  of  Dublin  from  the  river  Vartry,  the  water,  moving 
imder  a  pressure  of  50  lbs.  to  the  square  inch,  yields  a  roaring 
noise  audible  at  a  distance  of  several  yards,  and  actually  stun- 
ning to  the  ear  brought  into  close  proximity  with  it ;  and  in  a 
hose  composed  of  india-rubber,  and  connected  with  the  water- 
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pipe  for  use  in  my  stable,  wlien  in  action,  a  murmur  is  likewise 
audible,  but  much  leas  loud  and  barsh  than  the  former,  aiid  rather 
of  a  blowing  character;  differences  no  doubt  due  to  the  better 
conducting  qualities  of  metal  aa  compared  with  caoutchouc. 

I  cannot  atlmit  that  in  a  heart  the  subject  of  simple  dilata- 
tdon  of  either  ventricle,  or  of  both  ventricles,  without  other 
organic  change,  such  as  narrowing  or  roughening  of  the  orifice, 
an  afflux-murmur  may  occur  at  the  auriculo-ventricuhtr  open- 
ing ;  and  I  entirely  deny  that  in  a  heart  free  from  disease  of 
any  kind,  a  murmur  or  sound,  however  faint,  is  associated  with 
the  transit  of  blood  from  auricle  into  ventricle.  Such  a  murmur 
sliould  be  audible  at  the  apex,  either  coincidently  with  or  im- 
mediately succeeding  the  second  sound,  when  tlie  iullux  of 
accumulation  takes  place ;  or  immediately  antecedent  to  the 
first  sound,  when  the  auricles  contract  with  vigour.  It  would 
be,  therefore,  either  a  veritable  apes-diastoUc  or  post-diastolic, 
or  a  presystolic  murmur.  Of  all  cai-diac  murmurs  an  apex- 
diastolic  is  the  rarest,  that  is,  a  murmur  audible  at  the  precor- 
dium  within  the  area  of  apex  pulsation  only,  and  strictly 
coinciding  in  time  with  the  second  cardiac  sound.  Out  of 
several  hundred  cases  of  cardiac  disease  carefully  examined  and 
noted,  I  can  only  recall  two  examples  of  mmmur  answering  to 
this  description. 

Presystolic  murmur,  until  very  recently  incorrectly  desig- 
nated diastolic,'  is  mi  generis,  and  therefore  unmistakeable. 
This  muiTHur,  the  special  significance  of  which  will  be  discussed 
at  length  further  on,  is  now  pretty  generally  known,  and  can 
occur  only  in  connexion  with  nan'owing  of  either  auriculo- 
ventricular  orifice. 

Hopef  states  that  "  valve-murmurs  are  occasioned  by  collision 
of  the  particles  of  the  blood  against  each  other,  and  against  the 
containing  solids,"  and  subsequently  more  at  length.*  "  The  fact, 
then,  respecting  murmurs  briefly  is,  that  they  may  be  produced 
by  the  vibrations  either  of  the  liquid  alone,  or  of  the  liquid  and 
solids  conjointly ;  and  the  latter  is,  without  doubt,  the  more 


•  Dmatt  oftAi  Bcarl,  by  Dr.  Hope.  3rd  edition,  1 
t  QpuiriMc,  p.  80. 

J  OfHMtitat.,  p.  S!,  foot  DDt«. 
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frequent  case  iu  the  heart  a,utl  arteriea,  because  these  solids  are 
elastic.  Hence  it  ia  that  vibratory  tremour  is  in  many  in- 
stances perceptible  to  the  touch."  According  to  Hope,  then, 
murmur  is  the  result  of  vibration,  wbetlief  of  the  containing 
parietes,  or  the  contained  liquid,  or  of  both ;  and  inferentially, 
whilst  vibration  may  originate  in,  and  be  confined  to,  the  blood, 
it  is,  when  present  in  the  adjacent  solids,  always  derived  Irom 
the  blood  by  communication  or  by  friction.  Herein,  no  doubt, 
lies  the  truth  iu  regard  to  this  question. 

Inorganic  murmurs  are,  accordijig  to  Hope,  attributable  to  a 
tlireefold  cause,  viz.,  attenuation  of  blood,  unfilled  arteries,  and 
velocity  of  current ;  the  first  and  last  mentioned  causes  giving 
rise  to  increased  friction,  the  first  and  second  favouring  the 
occurrence  of  vibration  in  the  blood,  the  second  supplying  the 
condition  for  the  communication  of  it  to  the  walla  of  the  vessel, 
and  the  thii-il  being  the  immediate  active  cause  by  which  friction 
and  vibration  are  developed,  and  in  proportion  to  its  degree, 
intensified.  Non-organic  murmurs,  therefore,  equally  with 
organic,  are  the  result  of  vibration  and  frictioiL 

In  experiments  ou  dogs  performed  by  Hope  and  Marshall 
Hall,  repeated  and  copious  bleedings  caused  rough  systolic 
cardiac  murmur,  sharp  and  strong  impidse,  and  arterial  thrill  and 
throbbing.  These  phenomena  disappeared  under  two  opposite 
sets  of  conditions,  viz.,  when  the  animal  was  greatly  reduced  by 
loss  of  blood,  entailing  loss  of  contractility  in  the  heart;  and 
when  the  blood  M'as  renovated,  and  thus,  at  the  same  time,  its 
volume  was  increased,  and  ita   solid  elements  proportionately 


When  from  weakness,  murmur,  thrill,  and  throbbing  were 
arrested,  they  were  restored  by  suspending  the  animal  by  the 
fore  legs,  manifestly  because,  owing  to  the  imperfect  circulation 
in  the  brain  in  this  unnatural  posture,  the  heart  and  arteries 
became  partially  fiUed,  and  so,  at  the  same  time,  the  stimulus  of 
imperfect  distension  was  given  to  the  heart,  and  the  conditions 
for  vibration  of  the  blood  and  of  the  vessels  were  again  fui^ 
nished. 

Marshall  Hall  held  that  vibration  was  modified,  and  this  mur- 
mur caused,  by  reduction  in  the  quantity  or  pressure  of  the 
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blood,  change  in  the  proportion  of  its  elements,  and  probably  Id 
its  velocity.' 

Gendrint  holds  that  munnurs  are  caused  by  alteration  of 
stmcture  of  the  heart  or  arteries,  and  changes  in  the  constitu- 
tion of  the  blood ;  and  that  in  the  latter  case  murmur  may  be 
heard  in  aU  ihe  arteries  of  the  body  of  a  certain  calibre. 

So-called  bkiod-mm-mui-s  are,  no  doubt,  in  aggravated  cases, 
audible  in  tlie  larger  arteries  of  the  body  generally,  but  this  ati- 
mission  does  not  imply  that  such  murmurs  are  regaiiled  as  due 
exclusively  to  an  alteration  in  the  physical  constitution  of  the 
blood.  On  the  contrary,  I  believe,  and  shall  endeavour  to  show  in 
the  proper  place,  that  murmurs  of  this  kind  are  due  to  nervous 
reaction  upon  the  walla  of  the  vessels,  in  no  less  a  degree  than 
to  modification  in  tlie  quantity  or  in  the  quality  of  the  blood. 

Bouillaud+  considers  valvular  murmur  to  be  nothing  more 
than  exaggeration,  absolute  or  relative,  of  the  normal  bruit  arising 
from  the  friction  of  the  blood  against  the  edges  of  the  orifice  in  its 
passage  through,  which  is  a  contributoiy  cause  of  the  first  sound 
of  the  heart ;  the  other  and  principal  cause  of  that  sound  being, 
according  to  him,  sudden  tension  of  the  valves,  as  previously 
stat«d  at  length  (p.  95).  If  from  any  cause  the  force  of  friction 
be  increased,  whether  from  narrowing  of  the  orifice,  or  from  in- 
creaseii  force  of  ventricular  contraction,  the  friction- element  of 
the  first  sound  is  thereby  absolutely  intensified,  and  becomes 
murmur. 

If,  on  the  other  hand,  the  valve-element  of  the  first  sound  be 
partially  or  entirely  suppressed  by  organic  change,  then  the  fric- 
tion-element is  relaiively  exaggerated,  or  brought  prominently 
forward,  and  so  becomes  the  cause  of  murmur.  Where  the 
valves  are  rendered,  by  organic  alteration,  incapable  of  moving, 
a  murmur  replaces  the  first  sound ;  but  in  eases  in  which  the 
valves  move  at  all,  although  less  freely  than  in  the  state  of 
health,  the  normal  sound  persists ;  if  there  be,  however,  at  the 
Bame  time,  narrowing  of  the  orifice,  or  a  rugged  or  inadequate 
Btate  of  the  valves,  bruit  dc  souffict,  bruit  de  rape,  or  bruit  dc  scm 

*  Omdrin,  Lepmi  lur  Iti  Stal-idia  du  Cicitr,  pp.  14  and  1G> 

t  Opu,  eital. 

t  TraiU  CiaHqitt  dt»  Uaiadiu  d*  Cavr,  1885|  torn.  I. 
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will  accompany  the  fii*st  sound.  He  holds,  therefore,  that  when 
the  valve-element  of  the  first  sound  is  entirely  suppressed  by 
structural  disorganization,  one  of  the  above-mentioned  causes 
of  murmur  being  at  the  same  time  present,  a  murmur  of  sub- 
stitution is  the  result ;  but  that  when  any  of  these  causes 
co-exist  with  valvular  mobility,  even  though  the  valves  be 
rough  and  inadequate  to  close  the  orifice,  a  murmur  of  €w- 
companiment  or  a  murmur  with  a  first  sound  is  heard. 

It  will  be  perceived,  on  reference  to  Chapters  I.  and  IL  (pp. 
96  and  115,)  in  which  the  sounds  of  the  heart  are  discussed, 
that  the  mere  movement  of  the  valves  is  an  element  of  only 
secondary  value  in  the  causation  of  them;  sound  depending 
upon  the  structural  integrity  or  healthy  condition  of  the  valves, 
in  virtue  of  which  they  are  capable  of  yielding  a  sound  of 
tension  when  suddenly  put  upon  the  stretch.  There  may  be, 
therefore,  complete  suppression  of  the  first  sound,  notwithstand- 
ing that  the  auriculo-ventricular  valves  move  with  freedom, 
but  in  such  case  the  valves  must  be  structurally  unsound,  and 
the  impulse  element  of  the  first  sound  must  be  masked  or 
abolished. 

Da  Costa*  suggests  that  in  certain  cases  in  which  anaemia  is  a 
predominant  characteiistic,  murmur  may  be  due  to  alteration  in 
the  tension  of  the  valves,  brought  about  by  excited  action  of  the 
heart,  and  communicating  to  the  blood  vibration  which  is  in- 
tensified by  the  impoverished  state  of  that  fluid,  but  may  exist 
independently  of  it. 

Oppolzerf  holds  that  a  thickened  and  disorganized  valve,  even 
though  competent  to  prevent  reflux,  may  give  rise  to  murmur 
by  the  altered  character  of  its  vibrations,  and  that  even  where 
regurgitation  does  take  place,  and  is  the  principal  cause  of  the 
murmur  heard,  the  abnormal  vibration  arising  from  the  struc- 
tural alteration  of  the  valve  acts  as  a  reinforcing  cause  of 
murmur. 

I  cannot  subscribe  the  doctrine  of  tension-murmurs,  and  I  do 
not  believe  that  valvular  murmurs  can  be  fairly  attributed  to 

*  American  Journal  of  Medical  Sciencetf  July,  1869  ;  and  DuMm  Quarterly  Journal 
(abstract)  November,  1869. 

t  Dublin  Quarterly  Journal  of  Medical  ScieneCt  November,  1869.  Report  on 
Medioinei 


CAUSES  OF  MURMURS.  177 

this  cause,  independently  of  afflux  or  reflux  blood-currents.  T 
have  never  met  with  an  example  of  murmur  not  satisfactorily 
explicable  on  other  and  more  rational  grounds. 

Dr.  C.  J.  B.  WUliams*  is  of.  opinion  that  murmur  is  produced 
by  friction  of  the  blood,  moved  with  a  certain  degree  of  velocity 
and  force,  against  irregular  surfaces  presented  by  the  surrounding 
solids.  The  resistance  thus  given  to  the  current  of  blood  causes 
sonorous  vibrations  in  the  liquid  mass,  if  the  latter  be  urged  on- 
wards with  sufficient  force  and  rapidity.  The  resisting  medium 
may  be  a  thickened  or  irregular  valve,  a  contracted  orifice,  or  a 
healthy  valve  opposing  resistance  through  spasmodic  contrac- 
tion of  one  of  the  columnas  carneaj.  If  the  velocity  be  very  low 
there  may  be  no  murmur,  even  with  a  rigid  or  partially  ossified 
valve;  hence  the  occasional  subsidence  of  organic  murmurs 
when  the  circulation  has  become  languid. 

Dr.  Williams  assumes  the  operation  of  two  other  causes  of 
murmur  which  are,  I  think,  of  questionable  efficacy  ;  namely,  a 
relative  narrowing  of  the  orifices  of  the  heart,  consequent  upon 
sudden  or  abrupt  contractions  of  the  organ,  as  in  nervous  palpi- 
tation from  excitement,  loss  of  blood,  or  from  inflammation.  In 
such  cases  a  disproportion  of  the  mass  of  blood  to  the  orifices 
arises  from  the  suddenness  with  which  it  is  forced  through.  I 
have  never  heard  a  murmur  of  this  kind,  with  the  single  excep- 
tion of  that  following  haemorrhage ;  but  this  is  due  to  a  cause 
totally  dififerent  from  that  assigned  by  Dr.  WUliams,  and  as 
belonging  to  a  different  class,  namely,  that  of  haemic  murmurs, 
will  be  discussed  separately  under  that  head."!* 

The  other  cause  of  (to  me)  a  doubtful  character,  to  which 
WOliams  attributes  murmur,  is  globular  dilatation  of  the  ven- 
tvicle,  by  which  the  orifice  of  exit,  though  absolutely  healthy,  is 
contracted  relatively  to  the  ventricle,  and  the  blood  in  escaping 
from  it,  encounters  resistance,  and  is  thrown  into  a  state  of  vi- 
bration.  I  have  not  met  with  an  example  of  murmur  due  to  this 

^  The  Pathology  and  Diaynotis  of  Diseases  of  Hie  Chesty  ^ird  edition,  1835,  p.  193. 

t  Skoda  (A  Treatise  on  Aiucultation  and  Percussion ,  translated  from  the  fourth 
edition,  by  Dr.  Markham,)  ia  likewise  of  this  opinion,  for  he  says  (p.  211)  '*A 
contraction  of  the  heart,  more  forcible  and  rapid  than  ordinary,  cannot  of  itself 
produce  a  murmur  ;  and,  on  the  contrary,  murmurs  (non-organic,  tcil.)  may  exist 
when  the  movements  of  the  heart  are  slow.*' 

12 
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cause ;  I  have  always  found  slight  roughening  or  crimping  of  the 
aortic  valve,  or  atheromatous  disease  of  the  vessel  immediately 
above  the  orifice,  in  cases  where  a  systolic  aortic  murmur  of 
indubitably  organic  nature  had  existed;  and  after  death  an 
hypertrophed  and  dilated  ventricle  was  the  most  notable  organic 
lesion  discovered.* 

Skodat  concedes  the  correctness  of  the  generally  received 
opinion,  that  intra- ventricular  murmurs  are  caused  "  by  friction 
of  the  blood  against  the  walls  of  the  heart,  or  against  the  valves;" 
but  holds  that  murmur  may  be  also  produced  within  the  cavities 
of  the  heart  by  collision  between  two  streams  of  blood,  one  of 
which  is  moving  in  a  definite  direction,  whilst  the  other  is 
moving  in  the  opposite  dii*ection,  or  in  the  same  direction  but 
more  slowly ;  or  by  the  sudden  irruption  of  a  stream  into  a 
stationary  mass  of  blood. 

Doctor  WalsheJ  also  advocates  the  sufficiency  of  unnatural 
friction  between  the  blood  and  the  surfaces,  and  likewise  of 
intrinsic  collision  between  two  masses  of  blood  in  motion,  to 
occasion  murmur.  The  organic  alterations  which  give  rise  to 
abnormal  friction  are,  constriction  of  the  orifices,  either  simple  or 
with  thickening ;  rigidity ;  calcification  of,  and  wasting  or  other 
growths  upon,  the  valves  :  and  those  which  occasion  collision  of 
blood-streams  are,  simple  insufficiency  of  the  valves  to  close  a 
widened  orifice ;  or  incomplete  valvular  occlusion  from  organic 
alteration,  of  whatever  kind,  of  the  valves  themselves;  from 
shortening  of  the  chordae  tendinese;  atrophy  of  the  columnse 
carnese ;  adhesion  of  the  segments  of  the  valve  to  one  another, 
or  to  the  walls  of  the  ventricle  or  artery :  unnatural  communi- 
cation between  the  different  compartments  of  the  heart,  or 
between  any  of  these  and  one  of  the  arteries,  or  between  the 
cavities  or  the  arteries  and  an  adventitious  chamber.  Polypoid 
growths  in  the  vicinity  of  the  valves,  coagula  entangled  amongst 
the  columnse  camese,  mere  roughness  of  the  endocardium,  and 
abnormal  attachments  of  one  of  the  chordae  tendineae,  whereby 

*  Dr.  Blakiston  agrees  in  opinion  with  Dr.  Williams  as  to  the  competency  of 
globular  dilatation  with  hypertrophy  of  either  ventricle,  without  lesion  of  the 
arterial  orifice,  to  give  rise  to  murmur. 

t  OpuBcitat.y  p.  201. 

X  DtteaseB  of  the  Heart,  8rd  edition,  1862,  p.  86-7. 


CAUSES  OF  MUKMUKS. 


179 


it  is  throwa  directly  across  the  blood-ciirrent,  are  likewise  com- 
petent to  produce  muriaur  under  a  strong  current  of  blood. 

I  have  not  met  with  a  single  example  which  would  wan'ant 
me  in  CMsinciding  with  Dr.  Walshe  in  the  opinion  that,  in  simple 
hypertrophy  of  the  left  ventricle,  without  narrowing  of  the  aortic 
orifice,  or  valvular  lesion,  "  excess  of  force  of  propulsion  of  natu- 
rally constituted  blood  would  seem  capable  of  genemting  direct 
murmur."  Neither  am  I  convinced  that  palpitation  of  an  hyper- 
trophied  heart,  with  or  without  disease  of  the  papillary  muscles, 
QWiy.  hy  deranging  the  action  of  these  muscles,  cause  mitral 
regurgitation.* 

Dr.  Stokea  very  properly  urges-j-  Uiat,  for  the  production  of 
organic  valvular  murmur  a  certain  force  in  the  propulsive 
power  of  the  heart  is  requisite ;  and  that,  in  the  absence  of  this 
essential  element  in  the  causation  of  murmur,  the  latter  not 
infrequently  fails  to  be  heard,  even  whei'e  ossific  lesion  of  the 
i-alves  exists, 

BambergerJ  is  of  opinion  that  occasionally  murmur  arises 
bom  inaufficient  tension  and  after-vibration  of  the  auriculo- 
ventrieular  valves,  consequent  upon  fatty  degeneration  or  simple 
weakening  of  the  papillary  muscles. 

It  will  thus  be  seen  that  the  doctrine  of  tension-murmurs,  but 
in  various  forms,  has  taken  firm  hold  of  the  nmids  of  some  of  the 
ablest  pathologists  of  the  present  time. 

Nevertheless,  I  cannot  subscribe  this  doctrine.  I  do  not 
believe  that  valvular  murmurs  can  arise  from  modified  tension- 
property  of  the  valves,  irrespectively  of  a£Bux  or  reflux  blood 
currents. 

Murmur,  like  normal  cardiac  sounds,  is  produced  by  vibration ; 
thickening  and  roughness  of  the  valves  operate  mther  by  aup- 
pressing  vibration ;  and,  if  they  do  not  give  rise  to  the  eddy  of 
obstructed  afBux  or  efflux,  or  to  that  of  refliix,  they  cannot  be  a 
cause  of  murmur. 

The  primary  and  essential,  though  remote  cause  of  murmur, 

■  Opv*  eitat.,  p.  SS3. 

t  Diitatn  of  the  Start  md  Aorta,  ISCi.  p.  107. 

I  DiMin  Quarlerlg  Journal  of  SltdicaL  Scittui,   Haveabet,  UOO,    "  Report  oti 
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I  hold  to  be  friction  of  the  blood-current  against  the  walls  or 
passages  where  the  murmur  arises.  Friction  is  a  cause  of  vibra- 
tion, which  is  communicated  to  the  walls  and  to  the  current, 
and  conducted  by  the  latter  in  the  direction  of  its  flow.  Vibra- 
tion is  transmitted  by  the  adjacent  solids  in  accordance  with 
determinate  physical  laws,  being  interrupted  by  dissimilar,  and 
favoured  by  similar  structural  constitution  of  the  transmitting 
medium.  Eetrograde  transmission  of  vibration,  however,  through 
the  cardiac  or  vascular  walls,  is  neutralized  by  the  definite  course 
of  the  blood-current,  whijst  progressive  or  forward  transmission 
through  these  media  is  not  only  favoured,  but  vibration  in  them 
is  reinforced,  by  the  blood-stream,  itself  in  a  state  of  vibration 
from  forcible  impact  at  the  seat  of  friction.  There  is  one  excep- 
tion, rather  apparent  than  real,  to  the  non-transmission  against 
the  current,  of  vibratory  pulsation  of  the  solids ;  namely,  that 
which  is  afforded  by  regurgitant  apex-murmurs  arising  from 
reflux  at  the  auriculo-ventricular  openings.  These  murmurs 
are  loudest  at  the  apex,  although  the  current  by  which  they  are 
produced  sets  in  the  opposite  direction,  or  towards  the  base  of 
the  heart.  But  the  chordae  tendineae,  owing  to  their  intimate 
connexion  with  the  mitral  and  tricuspid  valves,  their  eminently- 
vibratile  properties,  and  isolated  position  in  the  cavities  of  the 
ventricles,  must  receive  and  communicate  to  the  musculi  papil- 
lares,  and  through  these  to  the  ventricular  walls  at  the  apex, 
vibrations  originating  in  the  valves.  The  peculiar  arrangement 
of  these  tendons,  moreover,  that,  namely,  by  which  the  greater 
number  of  them  supplies  filaments  to  two  adjacent  and  opposed 
valve-segments,  renders  their  direct  interference  with  a  current 
of  reflux  at  the  auriculo-ventricular  orifices  unavoidable ;  they 
thus,  in  a  measure,  create  and  directly  receive  the  vibrations  of 
that  current,  and,  of  necessity,  transmit  them  through  the  papil- 
lary muscles  to  the  apex. 

That  friction  as  between  a  fluid,  whether  liquid  or  aeriform, 
and  a  solid  surface  of  contact,  irrespectively  of  the  regularity  of 
that  surface,  is  capable  of  yielding  vibration  audible  as  murmur 
and  tangible  as  tremor,  is  sufficiently  illustrated  by  the  passage 
of  water  under  strong  pressure  through  hose  or  metallic  pipes 
upon  the  one  hand,  and  by  the  phenomena  of  whistling  and 
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playing  upon  wind-instruments  on  the  other.  In  both  these 
cases  alike,  fluid-friction  against  the  sides  of  the  tube,  the  lips 
of  the  perfonner,  or  the  mouth-piece  of  his  instrument,  becomes 
a  cause  of  intrinsic  molecular  commotion,  or  vibration,  in  both 
the  fluid  and  the  solid  medium ;  perceptible  in  the  latter  to  the 
sense  of  touch  as  tactile  vibration,  tremor,  or  fremitus  ;  and  in 
both,  sensible  to  the  ear  as  sound  more  or  less  harsh,  or  murmur. 

Both  these  phenomena  are  likewise  exemplified  in  sonorous 
rhonchus,  which,  when  loud,  is  always  associated  with  fremitus. 

Murmur  and  fremitus,  though  due  to  a  common  cause,  are  not 
always  associated,  because  fremitus  requires  for  its  production 
stronger  and  coarser  vibration  than  does  murmur. 

Hence  fremitus  is  a  miTch  less  constant  and  invariable  pheno- 
menon than  murmur ;  and  hence  likewise  it  is,  that  whilst  both 
are  frequently  associated,  whenever  that  association  is  dissolved 
by  disappearance  of  either  phenomenon,  fremitus  is  that  which 
ceases  to  be  manifested. 

Within  the  last  ten  years  much  has  been  done  experimentally, 
and  written,  especially  in  France,  with  the  object  of  elucidating 
the  phenomena  of  cardiac  and  respiratory  murmurs.  The  results 
obtained  have  tended,  in  a  singular  manner,  to  confirm  those  of 
Sir  Dominic  Corrigan  already  referred  to ;  and  to  establish  the 
general  correctness  of  the  views  as  to  the  cause  of  munnur,  and 
the  laws  of  its  propagation,  expressed  by  that  eminent  physician 
so  long  ago  as  1829. 

The  writers  to  whom  I  especially  refer  are  M.M.  Chauveau,* 
Boudet,+  and  L.  •Bergeon.J  The  vascular  bruit  has  been  shown, 
in  the  opinion  of  these  writers,  to  be  due  to  an  intrinsic  commo- 
tion in  the  circulating  fluid,  designated  " veinefiuid^"  by  Savart. 
M.  Bergeon  ,says :  "  Whenever  a  liquid  flows  from  a  reservoir, 

*  **  Etudes  Pratiques  but  les  Murmurs  Yasculaires,  ou  Bruits  de  Souffle,  et  sur  leur 
valcur  S^m^iolugique,"  Gazette  Midicale  de  Parity  1858,  p.  247.  For  this  and  the 
subsequent  references,  as  well  as  for  an  able  summary  of  this  subject  generally,  I 
am  indebted  to  the  writer  of  Article  ii.,  "  On  the  Physical  Theory  of  Murmurs,  vas- 
cular, cardiac,  and  respiratory,"  in  the  Britiih  and  Foreign  Medico- Chirurgical 
Review  for  July  1873. 

f  "  Recherches  Physiologique  sur  le  Mechanisme  des  Bruits  Respiratoires,*' 
OazetU  Bebdomadaire,  1863,  p.  789. 

X  Iks  Cavtea  et  du  Mechanisme  du  Bruit  de  Soufflety  Paris,  1 868  ;  and  Thiorie 
tU$  Bruits  Pkysiologiques  de  la  Respiration^  Paris,  1869. 
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through  a  vertical  or  horizontal  orifice,  the  stream  takes  the 
form  of  a  jet,  to  which  Savart  gave  the  name  of '  fliiid  vein." " 

"  The  '  fluid  vein '  ia  essentially  composed  of  two  parts,  the 
first  calm,  transparent,  like  a  stem  of  crystal ;  the  second  agi- 
tated, without  transparency,  but  so  far  possessed  of  regular  form, 
that  it  can  be  seen  to  be  divided  into  a  certain  number  of  elon- 
gated aweUings  (of  which  the  maximum  diameter  ia  always 
larger  than  that  of  the  orifice),  separated  by  narrower  portions. 
This  noda!  appearance  of  itself  shows  that  the  liquid  vibrates, 
and  by  means  of  the  electric  light  Savart  showed  that  the  flow 
is  not  really  continuous.  The  '  Huid  vein'  in  part  consists  of 
separate  drops  of  the  fluid,  succeeding  one  another  at  regular 
intervals,  each  drop  changing  its  foftn  in  passing  from  point 
to  point." 

The  production  of  a  "  fluid  vein,"  or  vibrating  axial  current, 
whether  in  a  liquid  or  a  gas,  depends  essentially  upon  its  trans- 
misaion  with  a  certain  force  through  a  naiTow  orifice  into  a 
larger  space  beyond,  whether  that  space  contain  air  or  liquid. 
And  in  this  relatively  larger  or  (in  regard  to  the  direction  of  the 
current)  distal  space  alone  the  "  fluid  vein  "  or  sonorous  vibra- 
tion is  generated.  This,  as  shown  by  Bergeon,  and  as  long  before 
correctly  stated  by  Corrigan,  is  due  to  the  different  pressure  ex- 
perienced by  the  fluid  on  opposite  sides  of  the  constricted  orifice. 
To  the  same  conclusion  leads  an  experiment  performed  by  Chau- 
veau  on  a  pithed  horse,  artificial  respiration  having  been  kept 
up ;  from  this  and  other  experiments  he  deduces  the  following 
general  law : 

"  Bniit  de  souflle  is  always  produced  by  the  vibrations  of  an 
intra-vaacular  veins  fluids,  and  such  a  vcincis  constantly  formed 
whenever  the  blood  passes  with  a  certain  force  from  a  narrowed 
into  an  actually  or  relatively  dilated  part  of  the  circulatory  sys- 
tem." But  manifestly,  under  this  law,  something  besides  intra- 
vascular narrowing  may  produce  a  "  fluid  vein,"  and  something 
other  than  "  fluid  vein  "  may  produce  bruit  de  stmfflt. 

Roughness  of  the  intm-cardial  and  intra-vascular  surface  as  a 
cause  of  mmmur,  has  been  summarily  set  aside  by  Chauveau, 
but  as  1  think,  on  insufficient  evidence. 

On  the  same  principle,  that  of  a  "  fluid  vein,"  Chauveau  like- 
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wiBe  explains  anfemic  murmm-s  at  the  base  of  the  heart,  and  in 
the  great  veins  of  the  neck, 

In  anfemia  there  is  a  general  retlnction  in  the  vohtme  of  the 
blood ;  the  chambers  and  orifices  of  the  heart,  and  the  blood 
vessels  generally,  with  two  exceptions,  accommodate  their  dia- 
ueter  to  the  reduced  volume  of  blood.  The  exceptions  are  :  (a) 
the  aorta  and  pulmonary  artery,  which,  owing  to  the  absence  of 
the  contractile  and  the  preponderance  of  the  elastic  element  in 
their  walls,  cannot  reduce  their  diameter  proportionately  to  that 
of  the  current  passing  through  them.  Hence  a  "  fluid  vein"  and 
murmur  of  exit.  (6)  The  roots  of  the  innominate  veins  are 
fixed  and  kept  permanently  dilated  by  the  cervical  fascia,  which 
not  only  ensheaths  them,  but  is  connected  with  the  sternum, 
clavicle,  and  first  rib.  Hence,  whilst  the  jugular  and  eub- 
clavian  veins  above  accommodate  themselves  to  the  reduced 
diameter  of  their  respective  currents,  the  commencing  portion  of 
the  innominate  veins,  being  incapable  of  a  reduction  of  calibre, 
give  origin  to  a  "  fluid  vein,"  and  a  venous  hum,  or  iruit  de 
diahU. 

This  is  a  most  ingenious  and  apparently  a  satisfactory  ex- 
planation of  venous  murmur.  Against  Chauveau's  theory,  88 
applied  to  the  heart,  the  apparently  insuperable  objection  may 
be  urged,  that  it  necessarily  implies  a  murmur  of  diastole  at  the 
auriculo-ventricular  orifices  in  the  normal  state  of  the  heart, 
Corrigan  anticipated  this  objection,  by  alleging  that  normally 
such  a  murmur  is  actually  but  faintly  audible  at  the  points 
mentioned.  But,  in  point  of  fact,  no  such  murmur  can  be 
detected  in  the  physiological  state.* 

Murmurs  are  governed  by  the  laws  of  ordinaiy  sound  in  re- 
gard to  their  pitch,  ([uality,  and  intensity. 

The  pitth  or  key  of  a  murmur  is  detemdned  by  the  number  of 
sonorous  undulations  occurring  within  a  given  time ;  the  greater 
the  number  of  such,  the  higher  the  pitch;  and  conversely.  Some 
mormuTS  are  of  so  low  a  pitch  that  tliey  scarcely  form  a  con- 
tinuous sound,  widlat  others,  on  the  contrary,  have  a  pitch  so 
liigh  that  they  are  musical  in  character.     As  a  rule,  to  which  I 

'  Further,  the  rcDurkalile  liilTerence  in  the  ifnaUty  of  muTmura  Hould  uut  lie  ex- 
plicable on  tbu  thtocy. 
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am  not  acquainted  with  a  single  valid  exception,  very  high 
pitched,  and  hoarse  or  low  pitched  murmurs,  are  of  organic  or 
of  thromboid  origin,  and  therefore  of  less  favourable  significance 
than  those  of  an  intermediate  key. 

The  qxuility  of  a  murmur,  expressed  by  its  harshness  or  the 
opposite,  depends  upon  the  abruptness  of  the  vibrations  to  which 
it  is  due.  Harsh  grating  murmurs  are  the  result  of  the  attrition 
of  two  uneven  and  dense  surfaces  against  one  another,  or  of  a 
strong  current  upon  solid,  rugged,  and  projecting  points  of  surface. 
Soft  murmurs  are  caused  by  the  movement  of  currents  over 
smooth  and  even  surfaces ;  and  therefore,  whilst  they  may  indi- 
cate formidable  valvular  disorganization,  they  cannot  be  regarded 
as  evidence  of  atheromatous  or  calcareous  transformation. 

I  cannot  agree  with  Hope  in  holding  that  harshness  depends 
upon  the  configuration  of  the  orifice,  rather  than  upon  the  char- 
acter of  the  disorganizing  medium.  Nor  can  I  admit  with  him, 
that  "  osseous  disease  '*  of  the  cardiac  valves  or  vascular  walls, 
if  covered  by  the  lining  membmne,  may  give  rise  to  bellows 
murmur ;  and  that,  on  the  contrary,  fibrous  and  fibro-cartilagi- 
nous  structures  may  give  origin  to  rasping  and  sawing  murmurs. 

The  intensity  of  a  murmur  is  directly  as  the  strength  of  the 
primary  impulse,  the  proximity  of  the  seat  of  origin  to  the  ear, 
and  the  conducting  properties  of  the  intermediate  structures. 
Proximity  influences  the  loudness  or  distinctness  of  a  murmur ; 
but  it  certainly  is  an  error  to  assert,  as  Hope  has  done,  that  it 
modifies,  much  less  determines,  the  pitch  of  a  murmur.  It  has 
been  shown  experimentally  by  Biot,  that  distance  has  no  influ- 
ence on  pitch.  If  this  were  not  so,  musical  notes  of  diflferent 
pitches,  heard  at  a  distance,  would  run  into  one  another  and 
be  out  of  harmony ;  but  such  is  notoriously  not  the  case.  Dr. 
Walshe,  writing  on  this  subject  says,*  "  The  mere  distance  of 
the  site  of  production  of  murmurs  from  the  surface,  can,  in 
theory,  have  no  direct  influence  on  their  pitch.  The  same 
physical  and  dynamical  conditions  will  generate  sounds  of  the 
same  pitch,  whether  they  be  close  to,  or  as  fai'  as  possible  from, 
the  chest-walL" 

Murmurs  have  been  classified  according  to  their  position,  their 

•  Opui  citat.,  p.  90. 
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rbythm,  relationsliip  to  the  nonnal  sounds,  pitch,  and  quality;  and 
a  complete  definition  or  description  of  a  murmur  must  include  a 
reference  to  each  of  these  characteristics.  This  is  a  matter  of 
some  moment  in  regard  to  intelligible  description ;  and  it  were 
much  to  be  desired  that  this,  or  some  other  equally  convenient 
formula  for  the  designation  of  cardiac  murmurs,  should  be  uni- 
versally adopted  by  physicians.  Till  a  universally  recognized 
standard  of  this  kind  be  established,  laxity  of  description,  and 
consequent  confusion  and  misinterpretation  will  continue  to  be, 
as  at  present,  unavoidable. 

The  order  in  which  I  have  just  mentioned  the  several 
characteristic  features  of  a  murmur  is  the  analytical.  The 
synthetical  method  of  description,  however,  will  be  found  more 
convenient  as  applied  to  any  particular  murmur,  as  is  practi- 
cally found  to  be  the  case  in  regard  to  other  matters,  in  specify- 
ing one  of  a  multitude  of  objects  of  the  same  kind.  I  shall 
revert  to  this  subject  after  having  treated  of  the  different  char- 
acteristics of  murmurs  as  above  sketched. 

The  site  or  point  of  maximum  intensity  of  a  murmur  is  of 
great  importance  in  regard  to  differential  diagnosis.  Murmurs 
have  been  divided  according  to  their  site  into  apex  mui^murs, 
and  basic  mui^murs;  and  each  of  these  groups  has  been  sub- 
divided into  left  and  right.  Thus  there  are,  in  the  order  of  their 
frequency,  left  and  right  apex  murmurs,  and  right  and  left  basic 
murmurs. 

The  determination  of  this  point  of  maximum  intensity  of  a 
murmur  is  a  purely  acoustic  operation,  in  the  performance  of 
which,  however,  great  readiness  and  precision  are  acquired  by 
practice  and  close  attention. 

The  rhythm  of  a  murmur  has  been  interpreted  by  the  majority 
of  writers  on  diseases  of  the  heart,  as  having  reference  only  to 
those  periods  of  the  cardiac  cycle  which  are  covered  by  the 
normal  sounds,  and  is  by  medical  men  generally  so  regarded. 
Nevertheless,  it  is  an  unwarranted  limitation  of  the  meaning  of 
the  term,  because  it  implies  that  during  the  intervals  between 
the  sounds,  or  the  short  and  the  long  pause  respectively,  murmur 
is  never  heard. 

That  munnur  is,  however,  occasionally  and  not  unfrequently 
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audible  during  the  normal  periods  of  silence,  there  can  be  no 
longer  any  doubt ;  and  furthermore,  that  murmurs  of  this  par- 
ticular rhythm  have,  in  regard  to  each  of  the  two  pauses,  a  speci- 
fic significance  of  great  diagnostic  value,  I  am  quite  convinced, 
and  undertake  in  the  sequel  to  shew. 

Gendrin*  seems  to  have  been  the  first  to  recognize  this  impor- 
tant distinction,  to  which,  indeed,  his  subdivision  of  the  normal 
periods  of  silence  (page  82)  led  him  by  logical  necessity. 

Gendrin's  classification  of  murmurs  on  this  basis  is,  however, 
not  only  eminently  unpractical,  but  highly  erroneous,  as  will 
appear  further  on ;  but  to  him,  nevertheless,  belongs  the  merit 
of  having  been  the  first  to  recognize  the  existence  of  intersonal 
murmurs,  and  to  introduce  corresponding  designations,  even 
though  somewhat  overdrawn,  and  in  many  instances  incorrectly 
applied. 

Doctor  Walshe  not  only  recognizes  the  existence  of  murmurs 
falling  within  the  periods  of  cardiac  silence,  as  distinguished 
from  those  of  sound,  but  proposes  a  much  more  euphonious 
nomenclature.  He  says,  "  But  they  [murmurs]  are  not  neces- 
sarily synchronous  with  either  systole  or  diastole.  They  may 
be  pre-systolic,  systolic,  or  post-systolic ;  pre-diastolic,  diastolic, 
or  post-diastolic/'-f- 

Many  years  ago,  before  I  had  the  pleasure  and  advantage  of 
reading  Dr.  Walshe's  valuable  work,  I  had,  from  clinical  study, 
perceived  the  necessity  of  admitting  intersonal  murmurs,  and 
actually  used  the  designations  I  am  happy  to  find  Dr.  Walshe 
has  anticipated  me  in  proposing.  The  appreciation,  by  two  inde- 
pendent observers,  even  though  at  different  periods,  of  a  special 
and  distinctive  morbid  phenomenon,  and  referred  by  them  to 
the  same  cause,  is,  pro  tanto,  evidence  of  the  accuracy  of  their 
respective  observations. 

At  the  meeting  of  the  British  Medical  Association  at  Oxford 
in  1868, 1  read  a  paper  in  which  I  set  forth  my  views  on  this 
subject,  and  gave  cases  in  illustration.  The  subjoined  diagram 
will  be  found  to  render  this  classification  simple  and  intelligible : 

*  Lffons  8ur  let  Maladies  du  Caur,  1841-42. 

t  A  Practical  Treatise  on  the  Diseases  of  the  Heart  and  Great  Vessds^  8rd  edition, 
1862,  p.  85. 
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The  preceding  classification  of  cardiac  murmurs  may  seem  to 
involve  unnecessary  refinement ;  that  is,  to  imply  distinctions 
not  actually  to  be  met  with  in  disease.  I  am  aware  that  many 
highly  respectable  pathologists,  and  a  few  of  special  authority  on 
this  subject,  hold  that  if  it  be  not  quite  impossible  in  practice 
to  draw  the  distinction  between  sonal  and  intersoncU  murmurs 
as  above  indicated,  at  least  no  information  of  value,  in  regard  to 
diagnosis  or  treatment,  can  be  deduced  from  it  To  this  objec- 
tion, to  which  I  pay  all  due  respect  because  of  its  authorship, 
I  shall  give  a  very  simple  answer.  If  the  distinction  be  founded 
in  nature,  and  murmurs  of  the  special  rhythm  of  those  named 
intersonal  be  of  actual,  even  though  rare  occurrence  in  disease, 
then  it  is  sufficiently  warranted,  and  needs  no  further  justifi- 
cation, quite  irrespectively  of  its  imputed  value  as  an  aid  to 
difierential  diagnosis. 
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Of  the  existence  and  special  diagnostic  value  of  at  least  one, 
and  that  the  typical  form  of  this  class  of  murmurs,  namely,  the 
presystolic,  doubt  is  no  longer  entertained  by  anybody  not 
altogether  impenetrable  to  the  light  of  progress.  Yet  less 
than  thirty  years  ago  the  existence  of  a  murmur  of  this 
special  rhythm  was  utterly  unknown,  and  notwithstanding  the 
suggestive  intimation  of  its  distinct  identity  given  by  Walshe 
in  England,  and  the  more  positive  affirmation  of  Markham  and 
Gairdner  to  the  same  efifect,  presystolic  murmur  had  not  a  place 
assigned  to  it  in  the  established  semeiology  of  English  medical 
literature  till  1867,  when  Doctor  Peacock  fully  admitted  its 
separate  entity  and  special  significance,*  and  attributed  his  con- 
version to  Dr.  Gairdner's  writings  and  mine  on  this  subject. 

Bouillaud  in  1835t  regarded  the  murmur  of  auriculo-ventri- 
cular  constriction  as  diastolic  in  rhythm,  as  may  be  inferred 
from  a  passage  in  his  proligomhie,  in  which,  whilst  discussing 
multiplication  of  the  sounds  of  the  heart,  he  adduces  an  example 
of  quadruple  sounds ;  the  first  associated  with  slight  murmur, 
the  second  and  third  sharp  and  harsh,  and  the  fourth  repre- 
sented by  a  bellows  murmur.  The  second  and  third  he  regarded 
as  a  reduplicated  second  sound,  "  as  if  the  ventricle  had  not  the 
power  to  fill  itself,  save  in  two  movements,  or  in  two  efforts." 
Herein  Bouillaud  implies,  what  he  elsewhere,  as  already  shown, 
distinctly  states,  that  in  his  opinion,  the  second  soimd  is  caused 
by  the  passage  of  blood  into  the  ventricles ;  and  further,  that  the 
murmur  of  auriculo-ventricular  constriction,  if  such  exist,  must 
be  diastolic  in  rhythm,  or  one  accompanying  or  replacing  the 
second  sound  of  the  heart. 

Gendrin  in  1841 J  subdivided  the  periods  of  cardiac  silence, 
as  previously  stated  at  length,  into  the  peridiastole,  and  pr^- 
systole,  the  perisystole  and  prediastole  respectively ;  but  that  he 
misapprehended  the  precise  rhytlim  of  at  least  one,  and  that  the 
most  important  of  the  murmurs  which  should  correspond  to 
these  sub-divisions,  will  be  manifest  from  the  following  refer- 
ences to  his  work.     He  says :  "  When  the  column  of  blood,  in 

*  Britith  and  Foreign  Medico-Chirvrgical  Review,  No.  Ixxx.,  October,  1867. 

\  Oput  citat, 
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passing  from  the  auricles  into  the  ventricles,  encounters  rugosi- 
ties at  the  auriculo-ventricular  orifices,  we  hear  a  prediastolic 
murmur.  If  the  rugosities  extend  to  the  free  edge  of  the  valves, 
this  murmur  is  prolonged  to  the  second  sound,  and  ends  with  it. 
If  the  alteration  occupy  exclusively  the  free  edge  of  the  valves, 
without  engaging  their  attached  border,  or  the  auriculo-ventri-' 
cular  orifice  property  so  called,  the  murmur  commeiices  only  with 
the  diastole,  and  terminates  with  it ;  it  is  then  diastolic.  When 
the  murmur  is  prediastolic  we  are  warranted  in  suspecting  that 
narrowing  of  one  of  the  auriculo-ventricular  orifices  exists.  We 
may  positively  affirm  that  such  is  the  case,  if  there  exist  at  the 
same  time  doubling  of  the  second  sound  {percussion  diastolique). 
The  blood  occupies  a  longer  time  in  traversing  the  narrowed 
auriculo-ventricular  orifice,  and  the  murmur  is  the  more  pro- 
longed, the  greater  the  contraction  of  the  orifice  is." 

**  Prediastolic  murmurs,  which  are  produced  by  obstacles  to 
the  free  and  ready  passage  of  the  blood  through  the  auriculo- 
ventricular  openings,  are  heard  with  greatest  distinctness  at  the 
middle  of  the  vertical  diameter  of  the  precordial  region ;  they 
are  lost  at  the  base,  and  towards  the  apex  of  the  heart." 

"  Systolic,  perisystolic,  and  prediastolic  murmurs  of  endocar- 
dial origin  are  often  combined.  Thus,  if  rugosities  exist  on  both 
surfaces  of  the  mitral  valve,  and  are  very  prominent,  a  predias- 
tolic murmur  may  be  heard  coincidently  with  the  passage  of 
blood  through  the  auriculo-ventricular  orifice,  and  another,  a 
systolic  murmur,  produced  when  the  wave  of  blood  strikes 
against  the  surface  of  the  valve  during  ventricular  contraction  ; 
these  two  murmurs  are  likewise  met  with  when  the  mitral  valve 
is  inadequate." 

He  also  writes  :*  "  Auriculo-ventricular  narro wings  most  usu- 
ally have  their  seat  at  the  summit  of  the  valves,  then  co-herent ; 
thence  results  a  cone-shaped  infundibulimi,  at  the  bottom  of 
which  is  found  the  contracted  orifice,  forming  a  sort  of  muzzle 
with  two  or  three  lips.  If,  in  the  bottom  of  this  infundibulum 
with  thick  and  indurated  walls,  inequalities,  or  small  warty  and 
fig-like  tumors  be  found,  the  diastok  is  preceded  and  accom- 
panied by  a  vibratory  thrill  which  is  perceived  in  greatest  in- 

*  Opu$  citaLt  p.  180. 
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tensity  at  the  middle  of  the  vertical  diameter  of  the  heart,  on 
its  left  border,  if  the  lesion  be,  as  most  commonly  it  is,  at  the 
left  aurictUo'VerUricular  orifice, 

"  The  pridiastolic  vibratile  thrill,  which  is  produced  in  such 
cases,  is  always  feeble,  at  least  as  regards  the  mechanical  trans- 
mission of  the  vibrations  to  the  walls  of  the  chest 

"  We  often  meet  with  the  valvular  lesion  just  indicated,  as  a 
cause  of  pridiastolic  vibratile  thrill,  to  coincide  with  dififerent 
lesions,  likewise  previously  described,  and  to  the  presence  of 
which  is  to  be  attributed  systolic  vibratory  thrilL  In  this  case 
there  are  two  thrills  separated  by  a  period  of  silence,  which 
mecmores  the  length  of  the  interval  between  the  diastole  and  the 
systole,"* 

The  extracts  above  given  from  Grendrin's  book  show  conclu- 
sively that  he  has  no  claim  to  the  merit  of  having  recognized 
the  diagnostic  significance  of  presystolic  murmur,  because  he 
has  quite  mistaken  for  it  a  murmur  of  dififerent  origin  and 
rhythm,  namely,  one  associated  with  the  second  sound  of  the 
heart,  and  therefore  separated  in  time  fipom  the  presystolic 
murmur  by  the  greater  portion  of  the  long  pause.  Nor  has 
Hope  any  better  claim  to  the  distinction  of  having  recognized, 
much  less  discovered,  the  presystolic  murmur,  as  will  appear 
firom  the  following  extracts  from  his  great  work. 

He  saysr)"  "Will  it  be  said  that  the  auricular  contraction, 
previous  to  the  ventricular,  should  create  a  murmur  ?  I  have 
looked  for  it  carefully,  and  have  only  once  been  able  to 
suspect  it,  without  being  able  to  assure  myself  of  its  exist- 
ence. Theoretical  reasoning  seems  to  countenance  this  result 
of  observation ;  for,  as  the  auricular  systole  is  slight,  the  quan- 
tity of  blood  injected  by  it  is  not  considerable,  and  as  the 
ventricle  is  already  full,  it  cannot  admit  that  extra  quantity 
necessary  to  bring  it  to  the  state  of  distension,  without  ofifering 
a  resistance  to  its  ingress,  which  must  greatly  retard  the  force 
and  velocity  of  the  current ;  a  force,  indeed,  which  can  never  be 
great,  because  the  auricles  are  not  only  weak  muscles,  but  are 
unsupported  by  valves  behind." 

*  Opui  eitat.,  p.  111.  The  italics,  I  need  ■caroely  obflenre,  are  not  in  the  original, 
t  A  TnaUu  en  the  DinoMet  of  the  Beari  and  Greai  Veaelt,  8rd  edition,  1839, 
p.  79. 
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Discussing  (p.  80)  diastolic  mumiur  at  the  tricuspid  orifice, 
he  saTs :"  It  is  so  rare  that  (abstracting  pulmonic  and  aortic 
■regurgitant  murmurs,  unlh  which  it  is  apt  to  be  covfoimded)  I  am 
not  satisfied  that  I  have  ever  met  witli  an  instance  of  it" 
"  The  reason  assigned  for  the  rarity  of  diastolic  murmura  in  the 
contracted  mitral  valve,  namely,  the  feehleuesB  of  the  current 
of  blood,  applies  equally  to  the  tricuspid." 

He  describes  (p.  78)  muroiur  of  mitral  contraction  as  rare, 
"  ditutolic,"  and  liable  to  be  confounded  with  that  of  aortic  re- 
flas,  from  which,  he  says,  it  is  to  be  distinguished  only  by  its 
being  confined  to  the  apex. 

Finally,  in  reference  to  the  differential  diagnosis  of  aortic 
regurgitation,  he  writes:  "  The  mm^aur  accompanying  the  second 
gouiid  I  am  inclined  to  attribute,  perhaps  entirely,  to  the  same 
(viz.,  inflammatory)  constriction  affecting  the  auriculo-ventricular 
calves,  or,  I  should  have  added,  occasioning  patency  of  the  sigmoid 
valves ;"  and  again  (p.  74-5)  "  It  may  be  diagnosed  from  mitral 
diaatolic,  always  feeble,  but  inaudible  at  the  aortic  valve,  03  they 
both  ocear  during  the  diastole,  by  its  being  loudest  at  the  aortic 
orifice,  thongh  prolonged  towards  the  apex."* 

I^iis  Hope  states,  passim,  tliat  the  murmur  of  mitral  obstruc- 
tion is  diastohc  in  time,  and  that  by  its  rhythm  it  is  Hable  to  be 
confounded  with  aortic  and  pulmonic  reflux  murmurs.  Hence 
it  is  clear  he  failed  to  identify  the  presystohc  murmm-  of  miti-al 
constriction,  which,  in  its  ordinary  form,  occupying  not  the  initial 
but  the  terminal  portion  of  the  long  or  diastohc  pause,  is  in  no 
inajiner  associated  with  the  diastolic  or  second  sound  of  the 
heart;  and  therefore,  not  in  the  remotest  degree  liable  to  be 
confoimded  with  the  reguigitant  murmur  of  aortic  or  pulmonic 
inadequacy. 

A  veritable  apes  diastolic  murmur  is  undoubtedly  "  rare,"  as 
Hope  describes  it.  I  have  met  with  only  two  examples  of  such 
mormur,  and  Doctor  Stokes  informs  me  he  has  met  with  another. 
In  one  of  my  cases  I  had  the  advantage  of  an  autopsy,  the  par- 
ticulars of  which  I  shall  give  in  connexion  with  a  more  length- 
ened discussion  of  this  subject  in  a  future  page. 

*  Tlie  iulica  in  tbe  preceding  quotationi,  with  ths  exception  o[  the  woiil  -full," 
tre  not  in  ihe  oriipiuU. 
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Skoda,  discussing  the  physical  diagnosis  of  mitral  constriction, 
states  as  follows  :*  "  In  the  left  ventricle,  during  its  diastole,  a 
sound  unaccompanied  hy  a  murmur  (second  sound)  indicates 
that  there  is  no  constriction  of  the  left  auriculo-ventricular 
opening,  and  that  the  blood,  in  passing  from  the  left  auricle  into 
the  left  ventricle,  does  not  flow  over  any  roughened  surface. 

"-4  murmur  accompanied  hy  a  sound,  or  a  murmur  alone, 
indicates  either  constriction  of  the  mitral  orifice,  with  rough- 
ness of  the  narrowed  surface  of  the  canal,  or  the  presence  of 
rough  eminences  upon  the  auricular  surface  of  the  mitral  valves, 
unaccompanied  by  constriction  of  the  opening." 

"  If  the  left  auriculo-ventricular  opening  be  constricted  (and 
this  condition  is  almost  always  associated  with  defect  of  the 
mitral  valves),  the  diastolic  murmur  is  generally  loud  and  pro- 
longed, the  systolic  being  weak  and  of  short  duration,"  etc. 

Thus  he  lays  it  down  that  a  second  sound  in  the  left  ven- 
tricle, unconnected  with  murmur,  is  conclusive  evidence  against 
mitral  constriction  or  roughness  of  surface ;  and  conversely,  that 
a  murmur  accompanying  the  second  sound,  or  superseding  it, 
is  positive  evidence  of  mitral  narrowing;  and  finally,  if  the 
mitral  orifice  be  narrowed,  as  distinguished  from  simple  rough- 
ness of  surface,  the  murmur  with,  or  replacing  the  second  sound, 
is  loud  and  prolonged. 

Doctor  Stokes  says:-|-  "In  the  ordinary  cases  of  mitral  murmur 
we  cannot  say  whether  the  murmur  is  "  constrictive  "  or  "  regur- 
gitant," or  constrictive  and  regurgitant ;  and  we  must  reject  a 
large  proportion  of  descriptions  of  phenomena  which,  although 
the  changes  they  are  supposed  to  indicate  be  familiar  to  anato- 
mists, are  themselves  of  doubtful  value." 

Dr.  Bellingham  states  4  "Disease  of  the  mitral  valve  or  orifice, 
causing  an  impediment  to  the  current  from  the  left  auricle  into 
the  left  ventricle,  is  sufficiently  comfnon ;  but  a  diastolic  murmur 
from  this  cause  is  excessively  rare ;  so  rare  that  the  most  excel- 
lent observers  have  never  heard  it.     Indeed,  the  current  from 

*  A   TrtatUe  on  AutetUtation  and  PerctusUm;    Markham*8  trauBUtion,  1858, 
pp.  232-84. 

t  Dueaset  of  Uu  Heart  and  Aorta,  1854,  p.  181. 
t  On  Diteatea  of  Ou  Heart,  1857,  part  iL,  p.  383-4. 
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the  auiide  into  the  ventricle  is  generally  too  feeble  to  develope 
one,  and  this  condition  of  the  mitral  valve  and  orifice  is  charac- 
terized rather  by  a  diminution  in  the  intensity  of  the  second 
sound  than  by  a  murmur. 

**  I  cannot  help  thinking  that,  in  the  cases  in  which  a  murmur 
£rom  this  cause  is  said  to  have  been  heard,  the  murmur  of  mitral 
T^urgitation  was  mistaken  for  it,  which  sometimes,  instecui  of 
accompanying  the  ventricular  systole  and  the  first  sound,  follows 
it>  and  thus  obscures  the  second  sound  of  the  heart" 

No  doubt,  a  diastolic  murmur  from  this  cause  is  excessively 
rare.  I  also  freely  admit  that  the  current  of  blood  from  the 
auricle  into  the  ventricle  is  too  feeble  under  ordinary  circimi- 
stances  to  develope  a  murmur,  save  towards  the  termination  of 
auricular  systole,  or  during  its  rfwnientum,  when  a  murmur  not 
only  may  occur  in  mitral  contraction,  but  as  a  matter  of  fact  is 
very  rarely  absent  in  cases  of  that  lesion. 

Occasionally  an  example  is  met  with  of  murmur  immediately 
following  the  first  sound,  or  postsystoUc  murmur ;  but  such  a 
inurmur  belongs  to,  and  is  distinctive  of,  mitral  regurgitation, 
not  mitral  contraction,  which  may  or  may  not  be  likewise  pre- 
sent ;  it  extends  into  the  short  or  systolic  pause,  and  may  even 
be  so  far  prolonged,  though  it  rarely  is  so,  as  to  touch  the  second 
sound,  in  which  case  alone  it  could  be  regarded  as  in  any  sense 
diastolia  But  whether  it  be  or  be  not  so  prolonged  as  to  give 
rise  to  a  mistake  in  regard  to  its  proper  rhythm,  under  no  con- 
ceivable circumstances  can  it  be  confounded  with  the  murmur  of 
mitral  obstruction  or  constriction,  which  is  never  exclusively 
diastolic,  in  the  sense  of  being  synchronous  with  the  second 
sound ;  never  engages  any  portion  of  the  short  or  systolic  pause ; 
always  precedes  the  first  sound ;  and  always  engages  the  long  or 
diastolic  pause. 

Dr.  Ormerod,  discussing  some  novel  forms  of  murmur,*  writes: 
"  A  murmur,  audible  at  or  near  the  apex  only,  accompanying  the 
first  sound,  rising  in  intensity  with  the  continuance  of  the  first 
sound,  and  ending  suddenly  with  a  snap  at  its  closure,  admits  of 
more  than  one  interpretation.  Its  seat  is  unquestioned :  the 
mitral  or  the  tricuspid  orifice.     But  is  it  due  to  obstrvxition  to 

*  BrUitk  Medical  jQumal,  August  6th,  1864. 
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the  flow  of  blood  from  the  auricle  to  the  ventricle  during  the 
auricular  systole,  or  to  imperfection  of  the  auriculo-ventricular 
valve,  allowing  regurgitation  during  the  contraction  of  the  ven- 
tricle ?  To  the  first  explanation  we  may  object,  that  a  direct 
mitral  murmur,  such  as  is  generally  admitted  to  be  of  this  nature, 
is  quite  unlike  the  murmur  under  consideration ;  it  is  soft,  and 
closely  resembles  the  murmurs  of  sigmoid  regurgitation.  Such 
a  murmur  is  very  rare ;  whOe  the  murmur  under  consideration 
is  not  at  all  uncommon.  It  may  be  questioned,  too,  whether 
the  contraction  of  the  auricles,  slight  and  momentary  as  experi- 
mentalists report  it  to  be,  is  capable  of  producing  so  loud  a 
sound.  To  the  second  explanation  I  do  not  see  that  there  is  any 
insuperable  objection." 

It  is  manifest  from  this  extract  that  Dr.  Ormerod,  so  late  as 
1864,  regarded  the  rhythm  of  direct  or  mitral  obstructive  mur- 
mur as  systolic,  or  "  accompanying  the  first  sound ;"  and  from 
the  objections  which  he  urges  against  this  hypothetical  view, 
and  which  have  reference  to  the  quality  and  the  rarity,  not  to 
the  rhythm  of  tlie  murmur,  it  is  equally  clear  that  he  was  un- 
acquainted with  the  distinctive  characteristics  of  presystolic 
murmur.  The  quality  (softness)  whicli  he  assigns  to  it  is,  more- 
over, not  tliat  which  really  belongs  to  it. 

Dr.  Blakiston  says  :*  "  The  chief  physical  sign  of  mitral 
obstruction  is  a  diastolic  murmur;  it  is  rarely,  however,  that 
such  a  murmur  is  engendered,  because  the  size  of  the  auriculo- 
ventricular  opening  is  so  large,"  etc.  Here  the  rhythm  of  the 
murmur  is  likewise  mistaken  as  being  "  diastolic,"  an  error 
which,  by  fixing  attention  exclusively  upon  the  second  sound, 
may  lead  either  to  non-observance  of  the  murmur  where  it 
actually  exists,  or  to  non-recognition  of  its  true  nature  even 
when  detected. 

Doctor  Walshe  states  v^  "  A  diastolic  murmur  of  maximum 
force,  immediately  above  and  ahout  the  left  apex,  and  conducted 
in  the  same  direction,  though  less  extensively,  as  systolic  mur- 
mur of  the  same  seat,  indicates  ohstrnctire  narrowing  of  the 
mitral  orifice,  or  simple  roughness  of  the  auricular  surfiicc  of 
the  mitral  valve  ;  or  both  states  combined. 

♦  Diseaset  of  the  Heart,  1865,  p.  246. 

t  Diseases  ofUie  Heart,  third  edition,  1862,  p.  103-4. 
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"  This  munnur  is  commonly  spoken  of  as  diastoKc  in  rhythm ; 
but,  in  point  of  fact,  it  is  rather  postdiastolic,  or  prcesystolic,  than 
precisely  coincident  with  the  diastole." 

Further  on  he  adds* :  "  I  have  already  stated  that  the  rhythm 
of  this  murmur  is  rather  postdiastolic,  or  prsesystolic,  than 
actually  diastolic." 

It  appears  from  these  extracts  that  Dr.  Walshe  had  a  not  very 
definite,  but  still,  jpro  tanto,  a  correct  appreciation  of  the  rhythm 
of  this  murinur,  and  that  he  was,  beyond  all  doubt,  the  first  in 
this  country  to  point  it  out. 

Sir  William  Gull  fully  admitted-|-  the  diagnostic  value  of  pre- 
systolic murmur.  Yet  three  years  later  I  find  Dr.  Tanner  stating 
as  follows  4 

"A  diastolic  murmur  most  distinct  from  the  centre  of  the 
sternum  (on  a  level  with  the  third  intercostal  space)  upwards 
towards  the  base,  with  a  jerking  pulse,  is  indicative  of  aortic 
regurgitation ;  while  a  diastolic  murmur,  most  distinct  from  the 
fourth  left  intercostal  space,  onwards  towards  the  apex,  with  an 
irregular  small  pulse,  is  the  result  of  mitral  dbstncctionJ*  And 
Dr.  Niemeyer  in  his  celebrated  work§  lays  down  rules  for  the 
identification  of  this  murmur  as  foUows,  viz. :  "  Upon  ausculta- 
tion we  almost  always  hear  a  long-d^a^vn  murmur  at  the  apex 
during  diastole."  He  adds,  "  In  addition,  we  can,  of  course, 
hear  the  second  sound  propagated  from  the  arteries,  unless  the 
murmur  be  too  loud." 

Manifestly  Dr.  Tanner  failed  even  to  identify  the  murmur 
to  which  so  much  significance  attaches ;  for  he  describes  it  as 
diastolic  in  time,  and  also  as  being  associated  with  an  irregular 
small  pulse,  a  symptom  which,  though  met  with  in  connexion 
with  mitral  stenosis  in  its  last  stage,  or  when  death  is  imminent, 
most  certainly  does  not  belong  to  that  lesion  at  a  time  when  dif- 
ferential diagnosis  is  of  any  consequence  to  the  patient. 

Niemeyer,  whilst  associating  with  this  murmur  "  presystolic 
purring,"  strangely  and  inconsistently  describes  it  as  "  diastolic," 
and  associates  it  with  the  "  second  sound." 

♦  Optu  citat.,  p.  372. 

t  Medical  Timet  and  Gazette,  January  27th,  18C6. 

X  The  Practice  of  Medicine,  sixth  edition,  1869,  vol.  i.,  p.  619. 

§  A  Text  Book  of  Practical  Medicine,  second  edition^  1869,  vol.  l,  p.  356. 
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Dr.  Aitken  says  :*  "  The  niurmur  indicative  of  obstructiYe 
narrowing  of  the  mitral  valve  is  a  ventricular  diastolic  murmur 
heard  in  maximum  force  immediately  above  and  about  the  left 
apexr 

The  late  eminent  Professor  Trousseau  likewise  described  this 
murmur  as  diastolic  in  time,  as  shown  by  a  passage  in  his  re- 
cently published  lecture  on  "  Organic  Diseases  of  the  Heart "•{• 

To  M.  Fauvel  belongs  the  merit  of  having  been  the  first  to 
identify  the  presystolic  murmur,  and  fully  appreciate  its  patho- 
logical significance,  as  will  appear  from  the  following  quotations 
from  his  memoir  published  in  1843. J  He  gives  Beau  the  credit 
of  having  been  the  first  to  expose  the  fallacy  of  attributing  a 
diastolic  rhythm  to  the  murmur  of  auriculo-ventricular  con- 
striction, by  declaring  that  "  There  is  not  on  record  a  single 
weU-authenticated  example  of  diastolic  murmur  at  the  apex  in 
connexion  with  narrowing  of  the  auriculo-ventricular  orifice." 

In  1843,  Fauvel  observed  in  the  person  of  a  discharged  soldier 
an  intense  bruit  de  rilpe  preceding  the  first  sound,  ending  with 
it,  and  loudest  at  the  apex  and  to  the  left  Four  new  cases*  fol- 
lowed, and  of  these  three  were  fatal. 

Case  1,  a  female,  aged  fifty,  the  subject  of  a  chronic  cerebral 
affection ;  strong  impulse  and  extended  precordial  dullness.  A 
strong  bruit  de  rilpe  loudest  at  the  level  of  the  fifth  rib,  to  the 
left  of  the  nipple,  and  growing  faint  towards  the  right;  com- 
mencing in  the  long  pause,  and  ending  at  the  instant  of  the  first 
soimd ;  pulsation  intermittent ;  pulse  small  and  irregular,  and 
no  oedema.  Death  from  the  cerebral  affection.  The  left  auriculo- 
ventricular  orifice  was  contracted  to  the  size  of  the  tip  of  the 
middle  finger,  and  cartilaginous  and  warty  on  the  auricular  as- 
pect ;  slight  hypertrophy  of  the  left  ventricle,  but  no  dilatation. 
In  reference  to  this  case  he  remarks  :  "  It  was  of  importance  in 
this,  that  it  exhibited  a  considerable  narrowing  of  the  auriculo- 
ventricular  orifice,  coinciding  with  an  abnormal  bruit  associated 
with  the  first  sound  in  such  a  way  that  it  commenced  almost  in 

♦  The  Science  and  Practice  of  Medicine^  second  edition,  vol.  ii.,  p.  717. 
t  Lectures  on  Clinical  Medicine,  New  Sydenham  Society,  vol.  iii.,  1870,  p.  413. 
;(  '*M6iuoire  sur  lea  signes  stethoscopiques  du  K^trdcissement  de  I'Orifice  Auri- 
culo-ventriculairo  gauche  du  Cceur,"  Archives  GCn&alet  de  M^decine,  torn,  i.,  1843. 
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the  middle  of  the  long  pause,  and  ended  at  the  instant  when  the 
first  sound  was  heard." 

Case  2  exhibited  a  rough  murmur  commencing  before  the 
normal  first  sound  and  ending  with  it,  so  as  to  impart  to  it  a 
very  hoarse  pitch  (fortiment  enrou6).  On  examination  after 
death  the  mited  was  found  contracted  to  the  size  of  the  little 
finger. 

Case  3  yielded  a  bruit -de  r3,pe  preceding  and  covering  the 
normal  first  sound  at  the  apex  and  to  the  left.  There  were  like- 
wise an  apex  and  an  aortic  postsystolic  murmur.  The  miti*al 
orifice  was  foimd  contracted  to  the  size  of  the  little  finger,  and 
the  valves  inadequate;  the  aortic  orifice  was  contracted,  and 
rough  by  excrescences.  He  concludes,  correctly,  that  the  pre- 
systolic murmur  at  the  apex  was  due  to  mitral  obstruction, 
and  the  postsystolic  murmur  to  mitral  refiux.  The  three  last- 
mentioned  patients  were  females. 

Case  4,  a  man  aged  thirty-two.  "  A  bruit  de  i&pe,  which 
commenced  in  the  long  pause  an  instant  after  the  second  sound, 
and  ended  with  the  fii-st"    Left  hospital  improved. 

Case  5,  a  man  of  fifty.  "  An  abnormal  bruit  at  the  apex  and 
to  left,  commencing  a  little  before  the  first  sound,  and  imparting 
to  it  a  hoarse  character.  There  was  likewise  the  murmur  of 
aortic  reflux.  On  post  mortem  examination  the  mitral  orifice 
was  foimd  barely  to  admit  the  index  finger,  and  the  aortic 
valves  were  rough  and  inadequate."  He  adds:  "From  all  this  it 
follows,  as  the  firat  consequence,  that  a  bruit  de.  r&pe  localized 
at  the  apex  and  to  the  left,  and  immediately  preceding  the 
normal  first  sound,  may  be  the  only  morbid  sound  correspond- 
ing to  a  very  considerable  narrowing  of  tlie  left  auriculo- 
ventricular  orifice,  without  inadequacy." 

The  accuracy  with  which  the  premises  are  above  stated,  and 
the  justness  of  the  conclusion  drawn  from  them,  leave  nothing 
to  be  added.  He  designates  the  murmur  as  "presystolic,"  a 
term  for  which  he  is  indebted  to  Gendrin.  But  as  already  stated, 
Gendrin  used  it  with  a  different  meaning.  He  says  "  It  is  the 
most  probable  sign  of  narrowing  of  the  mitral  orifice,  but  I  don't 
pronounce  it  a  certain  sign,  because  the  small  nimiber  of  facts 
on  which  the  conclusion  is  based  does  not  admit  of  its  being 
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otherwise  regarded  than  provisional,  and  as  requiring  the  sane 
tion  of  fresh  observations."  In  reference  to  this  very  modest 
declaration  it  may  be  said  that  the  confirmation  intimated  as 
necessary  has  been  since  amply  supplied, 

M.  Herard,  ten  years  later,  questioned  two  of  Fauvel's  obser- 
vations, because,  forsooth,  the  murmur  is  described  "as  com- 
mencing soon  after  the  second  soimd."  He  casts  doubt 
upon  the  entire  doctrine  of  his  distinguished  compatriot,  and 
strenuously  labours,  no  doubt  in  good  faith,  to  bring  back 
the  state  of  chaos  which  he  had  dissipated.  Thus,  he  main- 
tains that  mitral  narrowing  may  give  rise  to  a  systolic,  a  pre- 
systolic, or  a  diastolic  murmur,  and  that  in  old  subjects  it  may 
be  unrepresented  by  murmur  of  any  kind.* 

Herard  gives  a  list  of  cases  in  which  an  opportunity  for 
correcting  the  diagnosis  by  dissection  was  afforded,  and  another 
in  which  the  diagnosis  remained  uncertain.  The  former  I  shall 
give  in  summaiy. 

Case  1,  a  female  aged  twenty-four ;  a  rough  systolic  murmur 
synchronous  with  the  carotid  pulse.  On  post  niortem  examina- 
tion the  mitral  orifice  was  found  reduced  to  the  size  of  the  little 
finger,  with  smooth  and  thick  edges,  but  the  valve  was  compe- 
tent as  proved  by  the  water  test.  All  other  openings  and 
valves  healthy.  The  circumstances  above  mentioned  warrant 
the  inquiry  whether  the  rhythm  of  the  murmur  was  not  misap- 
prehended ?    It  must  have  been  presystolic,  however  masked. 

Case  2,  a  man  aged  thirty-seven.  Double  apex  murmur 
(systolic  and  diastolic)  and  fremissement.  The  mitral  orifice 
was  found  reduced  to  the  size  of  the  little  finger,  funnel-shaped 
and  rigid. 

"  Diastolic  "  murmur  in  this  case  was,  I  suspect,  really  post- 
diastolic, and  may  be  explained  by  the  extreme  narrowing 
which  existed ;  owing  to  which  the  passive  disgorgement  of  the 
left  auricle  at  the  commencement  of  ventricular  diastole,  and 
therefore  synchronous  with  the  second  sound,  may  have  given 
rise  to  murmur  extending  beyond  it.     When  the  auricle  had 

♦  Archivet  G^n&ales  de  M^decinCf  torn,  ii.,  1853.  For  this  and  many  of  the  suc- 
ceeding references  I  am  indebted  to  Dr.  Hilton  Fagge,  whose  valuable  memoir  in  the 
Guyi  Hotpital  Beportt,  third  series,  vol.  zvi.,  is  indeed  a  repertory  on  this  subject. 
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partially  unloaded  itself  murmur  ceased,  to  return  with  the 
systole  of  the  auricle  at  the  end  of  the  long  pause. 

Case  3,  a  man  aged  thirty-five.  Systolic  murmur  at  base, 
and  dou);>le  murmur  at  apex.  The  aortic  valves  were  found 
thickened,  and  the  aorta  rough  by  atheromatous  plates.  The 
mitral  orifice  was  contracted,  and  one  segment  of  the  mitral 
valve  was  rigid  and  held  open  by  an  ossified  papillary  muscle 
and  tendinous  chord. 

Case  4,  a  man.  Diastolic  murmur  at  the  apex.  Fibro-carti- 
laginous  transformation  and  narrowing  of  the  mitral  opening 
were  found. 

Case  5,  a  woman  aged  twenty-two.  Double  apex  murmur 
(systolic  and  diastolic)  and  fre?)iihis  felinus.  The  mitral  opening 
was  found  narrowed  to  the  size  of  the  little  finger,  rigid,  and 
funnel-shaped.  The  tricuspid  orifice  was  in  the  early  stage  of 
similar  change.  The  observations  made  in  reference  to  Case  2 
may  be  likewise  applied  to  this. 

In  the  discussion  of  Herard*s  memoir  M.  Beau  reiterated  his 
peculiar  doctrine  as  to  the  rhythm  of  the  different  movements 
of  the  heart,  maintaining  that  ventricular  diastole  occurs  in  "  le 
premier  temps,"  and  no  portion  of  it  in  "  le  second  temps,"  save 
in  the  case  of  inadequacy  of  the  aortic  valve,  when  it  is  of 
necessity  prolonged  into  the  period  of  the  second  sound.  He 
affirmed,  moreover,  that  diastolic  murmur  at  the  apex  is  always 
due  to  aortic  reflux,  and  never  to  mitral  narrowing.* 

The  entire  of  this  doctrine  is  now  very  properly  regarded  as 
heretical,  the  justly  high  authority  of  M.  Beau  notwithstanding. 

In  1859  M.  Eaclef  doubted  the  possibility  of  identifying  the 
peculiar  rhythm  of  presystolic  murmur  in  practice,  and  inclined 
to  regard  it  as  systolic,  and  in  18G2  Durozier  sneered  at  it  as  a 
myth.J 

Three  years  anterior  to  the  last-mentioned  date,  however,  Dr. 
Austin  Flint  of  Philadelphia  had  in  effect  admitted  the  identity 
and  distinctive  character  of  presystolic  murmur  ;§  he  designates 

•  Archives  Giniralet  de  MidecinCt  1854, 
t  TraiU  de  Diagnottic  MidlcaU  2bme  ed.  1859,  p.  290. 
X  Archivtt  Gtn.  ser.  v.,  torn.  xx. 

§  Pract.  Treatise  on  Oie  Diagnoses,  Pwholoyy,  and  Treatment  of  Diseases  oj  the 
Heart,  PhiladelphiA,  1859. 
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it  as  diastolic,  but  adds  that  it  is  more  strictly  presystolic.  A 
few  years  later  he  affirms,  in  more  positive  terms,  its  distinctive 
rhythm,  and  more  accurately  describes  its  quality.* 

"  Mitral  direct  murmur  "  he  says  "  precedes  the  first  sound. 
The  mitral  direct  current  of  blood,  therefore,  occurs  just  before 
the  ventricular  systole  ;  it  continues  up  to  the  ventricular 
systole,  and  must  of  course  cease  when  the  ventricles  contract 
The  contraction  of  the  ventricles  causing  the  first  sound  of  the 
heart,  it  follows  that  the  mitral  direct  current  caused  by  the 
auricular  contraction  must  take  place  just  before  the  first  sound, 
that  it  must  continue  to  the  first  sound,  and  that  it  caimot 
continue  an  instant  after  the  first  sound. 

"  In  my  work  on  Diseases  of  the  Heart  I  have  said  that  this 
murmur  (presystolic)  is  generally  soft  My  experience  since 
that  work  was  written  has  shown  me  that  this  statement  is 
incorrect 

"  I  should  say  that  whilst  the  mitral  systolic  murmur  is  much 
more  frequent  in  its  occurrence  than  the  mitral  direct,  the 
former,  indeed,  being  the  most  common  of  all  the  murmurs,  the 
mitral  direct  is  observed  quite  as  often  without  as  with  the 
mitral  systolic.  Between  the  mitral  direct  and  the  mitral  sys- 
tolic (when  they  concur)  occur  the  apex  beat,  first  sound,  and 
carotid  pulse.  ( ?  ? ) 

"  The  murmur,  however,  may  be  produced  by  the  flowing  of 
the  current  of  blood  over  a  roughened  surfacQ,  without  contrac- 
tion of  the  aperture.    This  is  undoubtedly  rare. 

"  Is  this  murmur  ever  produced  without  any  mitral  lesion  ? 
One  would,  a  priori,  suppose  the  answer  to  this  question  to  be 
in  the  negative.  Clinical  observation,  however,  shows  that  the 
question  is  to  be  answered  in  the  affirmative."  ( ?  ? )  He 
then  goes  on  to  state  that  he  had  met  with  two  cases  charac- 
terized by  well-marked  mitral  direct  murmur ;  in  one  of  which 
no  mitral  lesion  whatever  was  found  after  death,  and  in  the 
other  the  lesion  was  insignificant  In  both  the  aortic  valves 
were  obstructive  and  inadequate.  He  proceeds  to  state  that 
when,  owing  to  aortic  reflux,  the  left  ventricle  gets  filled  pre- 
maturely, the  auriculo- ventricular  valves  are  approximated  and 

*  American  Journal  of  the  Med,  Sciencet,  voL  xliv.,  July,  1862. 
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oppose  influx  &om  the  auricle^  causing  thereby  direct  mitral 
munnur.  To  this  theory  I  object :  such  approximation  occurs 
in  the  normal  state  of  the  chambers  and  valves^  and  yet  no 
mnimur  occurs ;  no  such  murmur  occurs  in  simple  aortic  reflux ; 
and  finally,  the  pressure  of  accumulation  in  the  ventricle  would 
not  present  sufficient  resistance  to  the  entering  current  to  cause 
direct  murmur. 

Dr.  Flint  is  of  opinion  that  a  pure  diastolic  mitral  murmur 
may  occur  during  the  passive  entrance  of  blood  from  the  auricle 
into  the  ventricle,  and  thinks  he  has  met  such  cases. 

This  remark  is  eminently  just  and  confirmed  by  recent  obser- 
vations, as  will  be  seen  in  the  sequel  I  have  intimated  by  notes 
of  interrogation  my  dissent  from  those  portions  of  the  extracts 
to  which  I  take  exception. 

Doctor  Markham  devotes  several  pages  of  his  work*  to  the 
discussion  of  the  murmur  of  roughened  or  constricted  mitral 
orifice,  the  quality  and  significance  of  which  he  correctly  appre- 
hends, but  he  faUs  into  the  error  which  Skoda  and  so  many 
others  had  committed,  of  describing  it  as  "  diastolic  "  in  rhythm, 
a  mistake  of  such  cardinal  importance  as  to  vitiate  his  entire 
subsequent  discussion  of  the  subject,  by  rendering  his  descrip- 
tion useless  or  misleading  in  clinical  study.  Whilst  admit- 
ting with  Dr.  Markham  that  systolic  mitral  murmur  is,  not 
unfrequently,  associated  with  presystolic,  I  cannot  agree  with 
him  in  the  opinion  that  such  is  the  case  in  most  instances,  much 
less  that  it  is  invariably  so  where  the  constriction  is  considerable. 
Neither  does  my  experience  accord  with  the  statement  tliat  this 
murmur  is  frequently  audible  over  the  entire  precordium,  or 
that  it  is  associated  with  marked  dyspnoea  even  in  a  large 
per-centage  of  cases,  save  at  a  very  advanced  stage  of  the 
disease,  when  venous  congestion,  anasarca,  and  haemoptysis  pro- 
claim pulmonary  engorgement  and  extravasation,  and  failure  of 
the  right  side  of  the  heart. 

I  have  met  with  several  examples  of  presystolic    murmur 

which  extended  backwards  over  the  entire  long  pause  quite  up  to 

.  the  second  soimd,  but  in  no  instance  has  it  extended  over  the 

•  Dimatei  of  the  Heart,  their  Pathology,  Diagnotle,  and  Treatment,  1856,  p.  206 
et  tequenU  ;  and  Monthly  Juumal  of  Medical  Science,  1854. 
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period  of  the  second  sound,  short  pause,  and  a  portion  of  the 
systole,  by  which  in  this  connexion  I  understand  the  first  sound, 
as  alleged  by  Skoda  and  Markham. 

Nevertheless  I  freely  concede  to  Dr.  Markham  the  merit  of 
having  been  one  of  the  first*  to  distinguish  this  from  other 
mitral  murmurs,  and  to  recognize  and  insist  upon  its  special 
diagnostic  value,  even  though  he  failed  to  convey  to  his  readers 
a  correct  notion  of  its  rhythm,  owing,  no  doubt,  to  the  laxity  of 
expression  in  describing  the  movements  and  rhythm  of  the 
heart  permitted  at  the  date  at  which  he  wrote. 

Doctor  Gairdner  was  undoubtedly  in  these  countries  the 
writer  who  first  gave  a  clear  and  full  exposition  of  this  subject 
In  a  remarkable  papert  he  not  only  lays  down  rules  for  the 
positive  identification  of  this  murmur,  under  the  title  of  "  auri- 
cular systolic,"  but  contrasts  it,  chiefly,  and  very  properly,  on 
the  ground  of  its  peculiar  rhythm,  with  all  other  cardiac 
murmurs  whatever. 

In  his  Clinical  Medicine  published  the  following  year  Dr. 
Gairdner  reiterates  the  views  which  he  had  previously  expressed, 
and  gives  J  the  particulars  of  eight  cases  of  mitral  obstruction, 
with  three  autopsies  all  confirmatory  of  the  diagnosis. 

Doctor  Andrew,  writing  of  presystolic  murmur  three  years 
subsequently,  makes  the  following  statement : §  "So  that  it 
is  safer  to  determine  the  period  of  the  heart's  action  at  which  a 
murmur  of  this  doubtful  character  takes  place  by  its  relation  to 
the  first  sound,  than,  as  is  almost  instinctively  done,  by  its  rela- 
tion to  the  impulse.  At  the  same  time  it  must  be  confessed  that 
the  diagnosis  of  a  presystolic  from  a  systolic  ventricular  murmur 
is  one  of  tlie  most  dijlcult  tasks  in  tlie  phi/sical  examinatian  of  the 
hearty  and  is  of  ten  all  but  impossiile.W     If  the  murmur  masks 

•  In  the  Edinhurgh  Monthly  Jownal  for  January  1854,  Dr.  Markham  gives  a 
very  good  account  of  this  mutmur,  under  the  name  of  "  diastolic  mitral  murmur/* 
with  illustrative  cases,  in  which  the  principal  features  of  obstruction  at  the  mitral 
orifice  are  clearly  set  forth  ;  he  describes  the  murmur  as  immediately  preceding  the 
impulse  of  the  heart,  and  as  being  indicative  of  mitral  obstruction. 

t  "  A  Short  Account  of  Cardiac  Murmurs,"  Edinburgh  Med.  Joyamalf  vol.  viL, 
Nov.  1861. 

X  Page  599. 

§  Bartholomew* t  Hospital  Reportt,  vol.  i.,  October,  1865,  p.  S8« 

II  The  iwalicB  are  not  in  the  original. 
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and  is  coutinued  through  the  first  sound  it  is  pretty  surely 
systolic;  if,  on  the  other  hand,  the  first  sound  is  heard  of 
natural  quality,  and  following  the  murmur,  it  is  with  equal 
certainty  presystolic  and  onward;  but  unfortunately  for  the 
auscultator  the  changes  which  occur  in  the  auriculo- ventricular 
orifice  or  its  neighbourhood,  leading  to  the  production  of  an 
onward  murmur,  are  very  frequently  such  as  to  interfere  more 
or  less  with  the  ordinary  action  of  the  valves,  and  so  far  to  alter 
the  quality  of  the  first  sound  as  to  render  the  determination  of 
its  exact  commencement  and  duration  extremely  difficult." 

Thus,  whilst  admitting  in  theory  the  distinct  identity  and  the 
significance  of  presystolic  murmur.  Dr.  Andrew,  at  the  date  of 
his  memoir,  regarded  it  as  ''^doubtful,"  by  reason  of  the  difficulty, 
amounting  almost  to  impossibility,  of  identifying  it  in  practice. 

In  some  lectures  which  I  published  in  1866*  I  insisted  upon 
the  special  diagnostic  value  of  presystolic  murmur,  and  adduced 
seven  cases  in  illustration,  in  three  of  which  post  mortem  exami- 
nation revealed  contracted  mitral  orifice,  confirming  the  diag- 
nosis in  two ;  in  the  third  of  these  cases,  which  was  not  seen 
till  the  patient  was  moribund,  no  murmur  was  audible  and  no 
diagnosis  was  mada 

Since  that  date  I  have  paid  special  attention  to  this  subject, 
and  have  met  with  fifty-six  additional  examples  of  presystolic 
murmur;  in  aU  these  cases  with  one  exception  the  diagnosis  of 
more  or  less  obstruction  of  the  mitral  opening  was  confidently 
made,  mainly  from  this  sign,  conjoined,  however,  in  several 
instances  with  many  or  all  of  the  special  symptoms  which 
characterize  the  affection,  to  be  mentioned  farther  on.  My 
cases  amount,  therefore,  to  sixty-three  in  aU.  In  thirteen 
instances  out  of  this  number  post  Dwrtciii  examination  of  the 
body  was  made,  and  in  all  thirteen  the  mitral  orifice  was  found 
in  a  greater  or  less  degree  contracted.  Two  of  the  thirteen 
patients  who  were  the  subjects  of  iwst  mortem  examination  were 
moribund  when  they  came  under  my  notice  (vide  cases  of  Mrs. 
Quinn  and  Mary  Armstrong)  and  owing  to  the  absence  of  pre- 
systolic murmur  the  diagnosis  of  mitral  constriction  was  not 

*  **  Clinioal  Lectures  on  Diseaaes  of  the  Heart,"  Medical  Preu  and  Ciivular, 
July.  1866. 
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made.  '  In  the  remaining  eleven  a  positive  diagnosis  was  made, 
and  was  verified  by  dissectioa 

Friedreich  in  1867  admitted  in  a  qualified  sense  the  diagnostic 
value  of  presystolic  murmur,  declaring  that  the  murmur  asso- 
ciated with  mitral  narrowing  is  "  sometimes "  of  this  rhythm 
only.  He,  however,  assigns  to  this  murmur  ordinarily  a  "  dia- 
stolic "  rhythm  and  fremitus. 

In  1868  Dr.  Sutton*  detailed  the  particulars  of  an  example 
of  mitral  narrowing  which  had  come  under  his  notice,  and  was 
announced  by  harsh  presystolic  murmur,  which,  as  frequently 
happens,  became  inaudible  on  the  occurrence  of  extreme  debility 
consequent  on  an  intercurrent  seizure,  in  this  case  vomiting,  and 
became  again  audible  when  the  vomiting  ceased  and  the  patient 
recovered  strengtL  It  finally  ceased,  however,  some  tim'e  before 
death,  as  is  the  case  in  the  majority  of  instances.  Dr.  Sutton 
adds  that  within  a  period  of  two  years  twelve  examples  of 
presystolic  murmur  had  come  under  his  notica 

Oppolzer  one  year  later  still  described  the  murmur  of  mitral 
stenosis  as  "  diastolic."  "f*  And  in  the  same  year  Trousseau,} 
speaking  of  a  case  of  cardiac  disease  then  under  observation  in 
one  of  his  wards,  said,  "  Upon  auscultation  the  cardiac  lesion 
was  revealed  by  a  double  beUows  murmur,  having  its  maximum 
intensity  in  the  situation  of  the  apex  of  the  heart,  the  blowing 
accompanying  the  first  sound  of  the  heart  was  harsh,  and  that 
accompanying  the  second  was  softer.  These  stethoscopic  pheno- 
mena were  characteristic  signs  of  valvular  insufficiency,  and  of 
constriction  of  the  left  auriculo-ventricular  orifice."§  In  the 
foregoing  extract  the  illustrious  author  of  the  Clinical  Medi- 
cine distinctly  intimates  his  opinion  in  regard  to  the  "dia- 
stolic "  rhythm  of  the  murmur  of  mitral  stenosis.  In  the  early 
part  of  1868  also  Dr.  Henry  Simpson  of  Manchester  published || 
the  substance  of  a  paper  on  this  subject  read  by  hiTn  before  the 
Medieval  Society  of  that  town,  in  which  he  not  only  fully  recog- 
nized the  pathognomonic  significance  of  presystolic  murmur, 

•  London  Hospital  ReporUf  voL  iv.,  1867-8. 

1 1  quote  from  Dr.  Hilton  Fagge's  paper  already  referred  to. 

X  Clinical  Medicine,  1868,  Syd.  Society's  edition,  vol.  iU.,  p.  896. 

§  llin  italics  are  not  in  the  originaL 

11  British AfedicalJoumal,  May  16tli,  1868. 
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but  likewise  adduced  in  illustration  of  its  diagnostic  value  five 
cases,  in  four  of  whicli  the  diagnosis  of  mitral  narrowing  was 
made  &om  tins  sign  mainly,  and  in  two  was  confirmed  by 
autopsy.  In  the  first  case  death  occurred  suddenly  and  before 
a  diagnosis  had  been  made. 

Dr.  A.  T.  H.  Waters,  in  his  work*  wrote  as  follows  on  this 
subject :  "  But  when  the  mitral  orifice  is  much  contracted  it  is 
quite  conceivable  that  the  auricular  contraction  may  cause  a 
murmur,  which,  of  course,  is  diastolic  as  to  time,  or  as  some 
prefer  to  say,  presystolic. 

"  When  there  is  a  double  murmur,  or  even  only  a  diastolic 
one,  at  the  base,  and  a  double  murmur  at  the  apex  and  towards 
the  left  axilla,  although  the  second  murmur  heard  at  the  apex 
and  to  the  left  may  be,  and  probably  is,  of  mitral  origin,  still  such 
a  conclusion  is  open  to  the  objection  that  it  may  be  the  aortic 
diastolic  murmur  conveyed  to  the  left" 

The  admission,  contained  in  the  last  paragraph,  of  the  possi- 
bility of  confounding  aortic  diastolic  with  presystolic  murmur, 
suffices  to  show  that  Dr.  Waters  had  failed  to  apprehend  the 
rhythm  of  the  latter  murmur,  upon  which  exclusively  its  diag- 
nosis depends. 

In  1869-|-  Dr.  Hyde  Salter  published  the  details  of  six  cases, 
in  which  a  presystolic  murmur  had  been  heard,  and  the  diag- 
nosis of  mitral  narrowing  made  therefrom.  In  two  of  these 
cases  the  diagnosis  was  confirmed  by  examination  of  the 
body  after  death.  In  this  communication  he  adverts  to  the 
frequency  with  which  the  presystolic  murmur  is  terminated 
by  a  sharp  and  clear  first  sound,  an  observation  the  truth  of 
which  I  can  fully  confirm.  In  some  of  his  cases  the  murmm* 
commenced  immediately  or  shortly  after  the  second  sound, 
and  occupied  nearly  the  entire  long  pause.  In  reference  to  this 
peculiarity  of  rhythm  he  inquires  "  Does  the  inability  of  the 
auricle  to  empty  itself  forward  provoke  it  to  anticipate  its 
systolic  action  T  The  answer  to  this  question  requires  that  the 
precise  state  of  the  auricle  at  the  several  periods  of  the  cardiac 

*  Diteaaet  of  the  Cheit,  1868,  p.  863-4    In  tho  second  edition  of  thin  work  (1873, 
p.  874)  Dr.  Waters  fully  recognizes  pTesystolic  or  "  mitral  diastolic^'  murmur, 
t  Lawxtf  October  23rd  and  30th,  1869. 
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cycle  shall  be,  in  the  first  instance,  briefly  reviewed.  At  the 
commencement  of  ventricular  systole  the  efflux  from  the 
auricles  is  abruptly  arrested  by  the  closure  of  the  auriculo- 
ventricular  valves,  but  influx  from  the  cavas  and  pulmonary 
veins  continuing,  the  auricles  are  progressively  but  rapidly 
filled  and  ultimately  distended,  a  condition  to  which  backward 
pressure  upon  the  valves  from  the  ventricles  in  some  degree 
contributes.  At  the  moment  of  relaxation  of  the  ventricles  the 
auriculo-ventricular  valves  are  suddenly  and  forcibly  thrown 
open  by  the  remov&l  of  pressure  from  their  ventricular  surface, 
and  the  simultaneous  elastic  recoil  of  the  walls  of  the  auricles. 
This,  I  would  caU  the  passive  or  reactive  movement  of  the 
auricles,  and  although  due  to  the  elastic  reaction  of  their 
walls  evoked  by  distension,  it  is  of  a  forcible  and  energetic 
character,  and  where  extreme  auriculo-ventricular  narrowing 
exists,  capable  of  developing  a  murmur  which  must  necessarily 
be  diastolic  or  postdiastolic  in  time. 

The  auricles  having  thus  partially  disengorged  themselves, 
and  been  thereby  relieved  from  the  reaction  of  distension,  con- 
tract feebly  and  vermicularly  in  the  direction  of  the  ventricles,  as 
I  have  repeatedly  seen  in  experiments  upon  dogs,  and  likewise  in 
the  person  of  M.  Groux  through  the  thin  covering  of  his  fissured 
sternum.  At  this  period  likewise,  which  corresponds  with  that 
of  the  entire  long  pause  less  the  presystole,  a  murmur  may 
be  developed  in  cases  of  extreme  contraction  of  the  auriculo- 
ventricular  orifice,  and  if  so  developed  it  should  be  post- 
diastolic, or  posterior  to  the  second  sound,,  but  connected  with  it 
by  continuity,  and  yet  not  strictly  presystolic  because  anterior 
in  time  to  the  presystole.  Murmurs  of  indubitable  mitral 
origin,  and  corresponding  in  time  to  the  latter  of  these  periods, 
I  have  met  with  in  a  few  instances  (^vide  cases  of  Anne  Coats 
and  Thomas  Doyle),  and  where  presumably  no  organic  lesion 
save  that  of  extreme  mitral  stenosis  existed.'  I  believe  that 
herein  lies  the  answer  to  Dr.  Salter's  query. 

•  I  have  not  met  with  an  example  of  diastolic  apex  murmur  in  the  strict  sense, 
but  Dr.  Stokes  has  mentioned  to  mo  a  case,  and  kindlj'  invited  me  to  examine  it, 
(unfortunately  I  minsed  the  opportunity  of  doing  so),  then  under  his  care  in  the 
Meath  Hospital,  in  which  there  were  two  murmurs,  a  systolic  and  a  diastolic, 
at  the  apex,  and  both  in  Dr.  Stokes*  opinion  purely  mitral  in  origin. 


PRESYSTOUO  MTJBMUR.  207 

I  can,  at  the  same  time,  conceive  that  a  muscular  chamber 
which  had  not  been  able  to  empty  itself  during  the  ordinary 
period  allowed  for  its  contraction,  owing  to  narrowing  of  the 
orifice  of  exit,  would  anticipate  the  normal  period  of  its  next 
contraction,  in  proportion  to  the  quantity  of  liquid  remaining  in 
it  from  the  contraction  immediately  preceding,  bearing  in  mind 
that  the  stimulus  consists  in  distension.  But  as  a  matter  of 
fact  does  the  auricle  in  such  case  fail  to  empty  itself  during  its 
contraction  ?  Certainly  not,  so  long  as  hypertrophy  of  its  walls 
continues  to  compensate  for  the  difficulty  in  advance ;  but 
ultimately,  when  the  auricles  begin  to  fail  in  this  supplemen- 
tary function  owing  to  impairment  of  nutrition  and  degenera- 
tion of  tissue,  incomplete  evacuation  and  consecutive  premature 
distension  must  necessarily  ensue.  It  is  moreover  noticeable, 
that  where  the  murmur  extends  far  backwards  into  the  long 
pause  the  initial  portion  of  it  is  faint,  and  that  it  gradually 
swells  into  a  loud  and  harsh  sound,  attaining  its  maximum 
intensity  immediately  prior  to  ventricular  systole  (vide  case  of 
Thomas  Doyle).  This  peculiarity  of  the  murmur  is  more  con- 
sonant with  the  hypothesis  above  stated  than  with  that  of 
premature  active  systole  of  the  auricle. 

In  explanation  of  this  phenomenon  Dr.  Hilton  Fagge  pro- 
pounds the  ingenious  hypothesis,  that  owing  to  the  tardiness 
with  which  the  left  ventricle  is  filled,  and  the  resultant  stimulus 
of  distension  applied  to  it,  its  contraction  is  postponed,  and 
the  whole  series  of  events  dependent  upon,  and  consecutive 
to  it,  pushed  back  in  a  proportionate  degree.  Hence  the  second 
sound,  in  the  cycle  of  events,  is  brought  close  up  to  the  pre- 
systolic murmur,  and  the  retro-elongation  of  the  murmur  is 
only  apparent.  But  it  may  be  objected  that  the  murmur  is 
actually  and  audil^ly  prolonged  in  the  cases  contemplated,  and 
without  derangement  of  synchronism  in  the  movements  of  the 
two  sides  of  the  heart.  I  am  of  opinion,  as  already  stated, 
that  the  unusual  length  of  the  murmur  in  such  cases  is 
due  to  a  prc^^  not  to  a  st^/fix,  and  that  the  former  is  the 
result  of  abnormal  effectiveness  in  the  early  or  undulatory 
contraction  of  the  auricle,  derived  from  the  hypertrophy  of  its 
walls. 
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Doctor  Gee*  makes  some  very  judicious  remarks  on  this 
subject,  having  reference,  however,  rather  to  concomitant  phe- 
nomena than  to  the  murmur  itself.  He  very  truly  states  that 
the  murmur  of  mitral  constriction  is  but  rarely  audible  at  the 
angle  of  the  left  scapula,  and  that  accentuated  pulmonary 
second  sound  faOs  on  the  establishment  of  tricuspid  regurgita- 
tion, because  then  the  contractile  energy  of  the  right  ventricle 
is  in  some  degree  expended  upon  the  reflux  current.  I  r^;ret 
to  find,  however,  that  Dr.  Gee  makes  use  of  the  term  "  diastolic" 
in  specifying  the  rhjrthm  of  mitral  obstractive  murmur,  because 
such  laxity  of  expression  tends  to  embarrass  the  student,  and 
to  encourage  scepticism,  and  is  scarcely  excusable  in  an  author 
who  professes  to  write  up  this  subject  to  the  present  date. 

In  1870  also  Dr.  Paul  Niemeyerf  laid  down  as  diagnostic 
of  mitral  contraction,  "disordered  rhythm,  systolic,  long,  loud 
murmur  over  the  apex  of  the  heart,  strong  fremissement  cataire^ 
and  in  rare  cases  also  short  diastolic  murmur."  He  elsewhere 
describes  this  murmur  as  "diastoUc"  in  rhythm,  adding  that 
mitral  stenosis  is  always  accompanied  with  mitral  regurgitation 
From  the  preceding  it  may  be  concluded  that  in  the  opinion  of 
this  eminent  authority  the  murmur  of  mitral  stenosis  is  diastolic 
in  time,  and  that  the  systolic  murmur  which  he  associates  with 
it  as  a  constant  accompaniment,  is  that  of  mitral  reflux,  a 
complication  of  by  no  means  constant  occurrenca 

In  the  early  part  of  1871  Dr.  Hilton  Fagge  contributed  a 
memoir  "  On  the  Murmur  attendant  upon  Mitral  Contraction."! 
To  this  valuable  paper,  which  contains  the  fidlest  and  best 
r&umi  of  the  subject  hitherto  published,  I  have  already  referred. 
Irrespectively  of  its  value  as  a  historic  repertory.  Dr.  Fagge's 
memoir  contains  much  original  matter  which  entities  it  to 
notice  here. 

The  cases  in  which  a  presystolic  murmur  was  heard  and 
identified  were  twenty-six  in  number,  and  out  of  tMs  number 
seven  post  Tuortems  were  obtained,  all  confirmatory  of  the  diag- 

•  AuKultcUum  and  Percussion,  September,  1870. 

t  Handbuch  der  Tkeoretischen  und  Cliniscfien,  Percussion  und  AttMcultatUmj  band 
ii.,  1870,  quoted  by  Dr  H.  Fagge,  loco  dkU. 

J  Ouy's  Hospital  Beports,  third  Beries,  vol.  xvi.,  March,  1871. 
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nosis  of  mitral  contraction.  Forty  cases  ore  likewise  given  in 
which  the  mitral  orifice  was  found  contracted  after  death,  but 
in  which,  during  life,  this  condition  was  not  diagnosed.  This 
category  is  composed  of  cases  in  which  either  no  physical 
examination  of  the  chest,  or  an  imperfect  examination  was 
made  during  the  patient's  lifetime ;  secondly,  those  in  which  a 
systolic  bruit  at  the  apex  was  noted ;  and  thirdly,  those  in 
which  no  bruit  whatever  was  detected,  the  patients  being  at 
the  dme  moribund. 

The  first-mentioned  group,  or  those  in  which  the  examination 
of  the  patient  was  inconclusive,  are  twenty-four  in  number. 
These  are  of  no  value  whatever,  and  should  therefore  be  set 
aside,  in  considering  the  diagnostic  significance  and  the  con- 
stancy of  presystolic  murmur  as  a  sign  of  mitral  narrowing. 

The  second  group  (excluding  one  in  which  the  bruit  was 
diagnosed  as  that  of  tricuspid  reflux)  includes  ten  cases.  Some 
of  these  Dr.  Ft^ge  had  himself  never  examined,  and  in  at  least 
two  others  he  could  not  detect  murmur  of  any  kind.  The 
majority  are  quoted  from  the  practice  of  his  colleagues;  and 
considering  the  meagre  and  imperfect  manner  in  which  they 
are  reported,  I  cannot  attach  much  value  to  them  as  evidence  of 
a  want  of  uniformity  in  the  acoustic  sign  of  mitral  contraction. 
Indeed,  IJr.  Fagge  seems  to  be  of  the  same  opinion,  for  he  does 
not  in  his  summary  dwell  much  upon  them. 

The  cases,  four  in  number,  in  which  the  patients  were  ex- 
amined only  in  articulo  mortis,  and  no  murmur  was  heard,  serve 
only  to  illustrate  a  phenomenon  of  constant  occurrence,  namely, 
the  cesaation  or  complete  masking  of  presystolic  murmur  for  a 
period  \-arying  from  several  hours  to  as  many  days  preceding 
ttie  patient's  death,  according  to  the  time  at  which  the  cardiac 
asthenia  of  dissolution  has  set  in. 

Dr.  Fagge  justly  observes :  "  Hitherto,  I  believe,  no  single  in- 
stance has  been  recorded  in  which  a  presystolic  murmur  has 
existed  during  life,  and  in  which  the  mitral  orifice  has  not  been 
found  after  death  to  be  very  decidedly  narrower  than  usual.  It 
has  been  supposed  by  some  writers  that  a  mass  of  vegetation 
growing  from  the  auricular  surface  of  the  valve  might  obstruct 
the  flow  of  blood  sufficiently  to  give  rise  to  such  a  murmur  (pre- 

14 
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systolic).  This  may  be ;  but  I  have  found  no  recorded  instance 
of  it.  Even  its  theoretical  possibility  is,  I  think,  doubtful ;  for  I 
am  much  inclined  to  believe  that  an  essential  element  in  the 
production  of  the  presystolic  murmur  is  the  vigorous  jet  of 
blood  caused  by  an  hypertrophied  auricle  ;  and  this  of  course 
implies  a  chronic  obstruction,  such  as  no  mere  mass  of  vegetation 
would  be  likely  to  produce."  He  adds:  "K  a  patient  be  sufifering 
from  cardiac  dropsy,  if  the  heart  be  beating  rapidly  and  irregu- 
larly, and  if  perhaps  there  be  in  addition  a  loud  systolic  murmur, 
the  non-discovery  of  a  presystolic  bruit  goes  but  a  very  little  VHiy 
to  disprove,  or  even  to  render  improbable,  the  existence  of  mitral 
contraction**  I  cannot  subscribe  the  opinion  expressed  in  the 
words  which  I  have  italicised,  at  least  to  its  full  extent  If  a 
careful  examination  has  been  repeated  once  or  ofbener,  the 
patient  having  been  composed  by  rest  and  the  warmth  of  bed, 
I  do  not  think  it  likely  the  characteristic  murmur,  which  I 
maintain  is  absent  in  veritable  mitral  contraction  only  for  very 
brief  periods  and  exceptionally,  can  be  missed.  It  has  re- 
peatedly happened  to  me  to  suspect  mitral  narrowing  at  the 
first  examination,  notwithstanding  the  absence  of  presystolic 
imirmur,  and  from  the  character  of  the  first  sound  exclusively, 
the  patient  being  chilled  and  depressed,  and  only  recently  put 
into  bed ;  and  on  the  following  day  to  make  a  positive  diag- 
nosis from  the  existence  tJien  of  a  distinctly  audible  presystolic 
murmur.  I  shall  have  occasion  further  on  to  revert  to  Doctor 
Fagge's  views  in  relation  to  other  departments  of  this  subject 

Doctor  Wilks,  at  the  same  date  and  in  the  same  medium, 
admitted  in  its  entirety  the  doctrine  which  I  have  above  advo- 
cated. He  says :  "  A  direct  mitral  bruit,  however,  may  pro- 
bably occur,  not  only  during  the  contraction  of  the  auricle, 
but  also  during  the  heart's  diastole  and  pause."*  In  this  pas- 
sage it  is  asserted  that  the  murmur  of  mitral  narrowing  may 
be  in  rhythm  cotemporaneous  with  the  second  sound  ("  heart's 
diastole ")  the  peridiastole  ("  pause,")  and  the  presystole  ("  con- 
traction of  the  auricle  ").  And,  finally,  towards  the  close  of  1871 
Dr.  George  W.  Balfourf  declared  his  opinion  that  presystolic 

•  Guy's  ffotpitcU  RepwU,  third  geriee,  vol  xvi,  March,  1871. 
t  Edinburgh  Medical  Journal,  November,  1871. 
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nrarmnr  "may  be  concluaively  accepted  as  a  distinctive  proof 
of  the  existence  of  a  permanent  defonnity,  even  though  the 
murmur  itself  should  subsequently  disappear,  as  it  frequently 
does,"  "The  mitral  orifice,"  he  says,  "ia  usually  diaphragmatic" 
In  regard  to  rhythm,  he  says  the  murmur  of  mitral  stenosis 
often  immediately  follows  the  second  sound,  being  sometimes 
separated  by  an  interval  from  the  true  presystolic  murmur, 
and  sometimes  including  it  and  running  right  through  the 
periods  of  diastole  and  rest  up  to  the  apes  beat,  A  soft  dia^ 
stolic  murmur,  a  pause,  and  a  presystolic  murmur  in  succession 
are  due,  he  thinks,  to  great  narrowing.  In  the  foregoing  paa- 
aages  it  is  virtually  admitted  that  the  rhythm  of  the  murmur 
of  mitral  narrowing  may  be  diastolic,  postdiastolic,  or  presys- 
tolic ;  and  it  is  added  with  truth  that  the  two  former  varieties, 
whether  single  or  combined,  are  indicative  of  extreme  contrac- 
tion of  the  mitral  orifice.  I  have,  however,  some  doubt  aa  to 
the  constancy  of  the  alleged  connexion  between  prolonged  pre- 
systolic miirmur  and  sharp  first  sound,  on  the  one  hand,  and  a 
funnel-shaped  mitral  opening  on  the  other. 

The  diagnostic  value  of  presystoKc  murmur  as  a  sign  of  con- 
tracted mitral  orifice  may  be  judged  from  the  record  of  cases 
in  which,  mainly  from  the  evidence  afforded  by  it,  this  con- 
dition of  the  mitral  orifice  has  been  diagnosed,  and  been  proved 
by  post  mortem  examination  to  have  existed. 

Doctor  Fagge  gives  a  list  of  twenty-eight  cases  from  the 
following  sources :  Fauvel,  3  ;  Gairdner,  4 ;  Gull  and  Wilks,  1 ; 
Rees,  Gull,  and  Moxon,  2;  Hayden,  3;  Peacock,  2;  Simpson,  3; 
Hyde  Salter,  2 ;  Sutton,  1 ;  Hilton  Fagge,  7 ;  a  total  of  28 ; 
,  to  which  I  have  now  to  add  a  supplementary  list  of  U  cases ;  in 
nil  37. 

There  can  be,  therefore,  no  longer  any  doubt  that  with  the 
precautions  against  mistakes  of  identity  previously  mentioned, 
this  murmur  is  entitled  to  rank  as  pathognomonic  of  a  par- 
ticular organic  lesion  of  the  heart,  namely,  stenosis  of  the  mitral 
orifice ;  and  I  would  add,  that  no  other  acoustic  sign  of  itself 
affords  equally  certain  evidence  of  structural  lesion  of  the 
heart. 

Why  stethoscopiats  had,  previously  to  1843,  failed  to  appre- 
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hend  this  murmur,  and  assign  to  it  a  special  significance,  may, 
I  believe,  be  accounted  fox  by  reference  to  a  radical  error,  not 
even  yet  entirely  exploded,  namely,  that  of  refusing  to  recognize 
the  possibility  of  the  occurrence  of  cardiac  murmurs  uncon- 
nected by  causal  association  with  either  sound  of  the  heart 
Senac  truly  remarks :  "  II  en  coute  moins  de  decouvrir  la  v^rit^ 
que  de  dissiper  les  t^nebres  dont  on  Ta  envelopp^e.*  The 
universal  acceptance  of  the  traditional  classification  of  cardiac 
murmurs  into  "systolic"  and  "diastolic,"  and  the  unanimous 
refusal  of  pathologists  to  admit  any  outside  the  domain  of  the 
sounds  of  the  heart,  led,  as  a  necessary  consequence,  to  a  forced 
interpretation  of  murmurs  occurring  within  the  periods  of 
silence.  Hence  it  was  that  murmurs  associated  only  by  prox- 
imity with  the  sounds  of  the  heart  were  designated  as  systolic 
and  diastolic  respectively. 

If  it  had  been  realized  that  both  the  systole  and  diastole  of 
the  ventricles,  and  the  diastole  of  the  auricles,  are  continued 
through  the  periods  of  silence,  and  that  the  systole  of  the 
auricles  occurs  only  within  one  of  these  periods,  the  error  of 
assigning  murmurs  to  the  periods  of  sound  exclusively  woidd 
not  have  been  committed.  That  the  direct  mitral  murmur  has 
been  frequently,  and  by  able  and  acute  observers,  recognized 
and  described  as  diastolic  in  rhythm,  the  preceding  references 
and  quotations  will  have  shown.  This  error  seems  difficult  to 
comprehend,  owing  to  the  much  closer  relationship  which  the 
presystolic  murmur  holds  to  the  first  than  to  the  second  sound. 
In  some  instances,  I  doubt  not,  the  mistake  has  been  made,  of 
assuming  the  first  sound  to  be  the  second,  owing  to  its  remark- 
ably sharp,  clear,  and  clicking  character,"!*  whilst  the  veritable 
second  sound  was  dull,  and  as  frequently  happens  in  these  cases, 
partially  masked  at  the  apex,  so  as  to  resemble  rather  an  im- 
perfectly pronounced  first  sound. 

In  other  examples,  fewer  in  number,  where  the  two  sounds  of 
the  heart  were  correctly  identified,  I  believe  the  error  has  arisen 

*  Traits  de  la  Structure  du  Coeur,  de  ion  Aetiorif  et  detes  Maladies,  1749,  Pre^M^e. 
p.  zxix. 

t  Markham,  Gairdner,  and  Sanders  have  adverted  to  this  character  of  the  first 
sound  in  connexion  with  mitral  stenosis. 


P&ESTSTOLIC  MUBMUB.  213 

firom  the  fact  that  the  murmur  occupied  the  greater  portion 
of  the  long  pause^  and  was  therefore  notably  out  of  time  with 
the  first  sound;  in  such  cases  it  has  been  described  as  "dia- 
stolic/' in  the  sense  of  being  non-systolic.  The  former  of  these 
errors,  namely,  that  as  to  identification  of  the  sounds,  may  be 
avoided  by  applying  the  finger  to  the  carotid  artery  whilst 
the  sounds  are  being  scrutinized;  it  will  thus  be  found  that 
the  sound  succeeding  the  murmur  is  synchronous,  or  approxi- 
mately so,  with  the  carotid  pulse,  and  that  it  must  therefore 
be  the  first,  notwithstanding  its  unnatural  character.  The 
establishment  of  this  fact  will  at  once  lead  to  a  correct  desig- 
nation and  interpretation  of  the  murmur.  The  second-mentioned 
error  cannot  occur  if  the  auscultator  in  the  first  instance  re- 
cognize the  possibility  of  murmurs  within  the  periods  of  silence, 
and  then  correctly  apprehend  the  rhythm  of  that  under  ex- 
amination. The  "binaural  stethoscope"  of  Dr.  Scott  Alison 
has  been  recommended  by  Dr.  Guirdner  as  an  aid  to  the  iden- 
tification of  the  soimds  of  the  heart  in  doubtful  cases,  one  of 
the  bell-ends  being  placed  over  the  apex,  and  the  other  over 
the  base  of  the  heart.  I  have  tried  this  instrument,  but  owing 
to  the  difficulty  of  keeping  it  steadily  fixed  in  the  eara,  and  the 
rustling  noise  which  it  consequently  produced,  together  with 
the  irritation  to  the  ears  thence  arising,  I  was  forced  to  give 
it  up  after  a  few  trials.  The  "  bruit  de  rappel "  of  Bouillaud, 
or  reduplicated  second  sound,  is,  no  doubt,  eminently  suggestive 
of  narrowed  mitral  opening,  because  associated  oftener  with 
that  than  with  any  other  condition ;  but  it  is  by  no  means 
pathognomonic  of  this  lesion.  Further  on  I  shall  adduce  an 
example  (Case  86,  J.  Hutchinson)  of  this  phenomenon  in  con- 
nexion with  double  aortic  murmur,  where  mitral  narrowing  did 
not  exist.     (See  pages  127  and  166.) 

The  identification  of  presystolic  murmur  depends  mainly 
upon  its  rhythm,  which  coincides  with  the  terminal  portion  of 
the  long  or  diastolic  pause.  It  commences  at  an"  interval  after 
the  second  sound,  usually  considerable,  and  corresponding  to  at 
least  two-thirds  of  the  entire  pause,  but  variable  in  different 
cases  according  to  the  degree  of  narrowing  of  the  orifice ;  the 
greater  that  degree  the  more  protracted  will  be  the  murmur, 
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and  the  shorter  the  antecedent  silence  by  which  it  is  separated 
from  the  preceding  second  sound.  A  distinctly  appreciable 
interval  does,  however,  exist  in  every  typical  case  between  the 
second  sound  and  the  murmur,  whilst  in  no  case  does  a  period, 
however  short,  intervene  between  the  murmur  and  the  succeed- 
ing first  sound. 

The  rhythm  of  this  murmur  is,  therefore,  accurately  described 
as  presystolic,  a  term  borrowed  from  (Jendrin,  by  which  is  im- 
plied that  the  murmur  distinguished  by  it  is  immediately  ante- 
cedent to  the  first  sound,  running  quite  up  to,  but  not  infringing 
upon  that  sound,  and  of  variable  length  in  the  direction  back- 
wards, in  proportion  to  the  degree  of  contraction  of  the  mitral 
orifice,  but  leaving,  with  rare  exceptions,  an  interval  between  it 
and  the  preceding  second  sound. 

The  murmur  is  thus  more  closely  related  to  the  first  than  to 
the  second  sound,  but  in  point  of  fact  is  distinct  from  both, 
and  belongs  exclusively  to  the  period  of  normal  diastolic 
silence. 

The  exceptions  alluded  to  in  the  preceding  paragraph  render 
it  necessary,  in  order  to  present  a  synoptic  sketch  of  this  mur- 
mur under  its  various  modifications,  to  classify  the  latter  under 
four  heads,  as  follows : 

1.  The  typical  presystolic  murmur,  which  answers  tp  the 

preceding  description,  and  is  characterized  mainly  by 
being  prefixed  to  the  first  sound,  and  separated  from  the 
preceding  second  sound  by  a  long  interval  of  silence. 

2.  Next  in  frequency  of  occurrence  to  the  preceding,  often 

succeeding  to  it,  and  representing  a  greater  degree  of 
contraction  of  the  mitral  orifice,  is  a  murmur  of  double 
rhythm,  or  broken  up  into  two  fragments,  one  of  which 
adheres  as  a  prefix  to  the  first  sound,  and  represents 
the  ordinary  presystolic  murmur,  whilst  the  other  suc- 
ceeds the  second  sound,  being  appended  to  it  as  a 
suffix;  these  two  fragments  being  separated  by  a  brief 
period  of  silence  (see  Cases  of  M.  K  Coates,  M.  Fergus- 
son,  and  T.  Doyle). 

3.  A  protracted  murmur  extending  backwards  from  the  first 

quite  to  the  second  soimd,  covering  the  whole  period  of 
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the  long  pause,  and  representing  a  further  development 
of  the  preceding  disintegrated  munnur  by  a  bridging  over 
of  the  interval  of  silence,  and  union  of  the  two  frag- 
ments, and  indicating  a  atill  further  degree  of  contraction 
of  the  orifice  (Cases  of  T.  Doyle,  Jane  Coaroy,  and  Mary 
Brennan). 
■L  A  murmur  extending  not  backwards  but  forwards,  and  so 
completely  fused  into  the  first  sound  that  it  seems  to  be 
but  the  emphasized  initial  portion  of  it.     This  form  in- 
dicates a  much  contracted  and  very  rough  state  of  the 
orifice  (Case  of  Thomas  Ward). 
The  preceding  category  exhibits  concisely  the  various  forms 
of  presystolic  murmur  which  have  come  under  my  notice.     The 
three  first  are  set  forth  in  the  order  of  their  frequency,  and 
represent,  as  I  believe,  so  many  stages  of  progressive  develop- 
meiit  of  one  common  lesion.     It  does  not  follow  that  every  case 
most  pass  through  these  several  stages,  and  exhibit  in  its  pro- 
gress  the  various  modifications  of  murmur  above  mentioned. 
Death  may  result  from   various   complications,    or  from  the 
effects  of  the  disease  itaelf,  in  any  one  of  these  stages.     The 
last-mentioned  form  is  the  rarest  of  all,  and  indicates,  in  an 
especial  manner,  a  scabrous  condition  of  the  orifice,  with,  pro- 
bably, a  pendulous  flap  or  tongue  depending  into  it,  and  capable 
of  protracting  an  ordinary  presystolic  murmm-  by  vibration. 

The  transition  of  the  first  form  into  the  second,  and  of  the 
second  into  the  third,  in  the  progress  of  morbid  change  of  the 
mitral  orifice,  may,  in  my  view,  be  explained  by  reference  to 
the  peculiar  rhythm  of  aiiriuular  movement,  as  already  ex- 
plained at  page  206.  When  obstruction  exists  only  in  a 
moderate  degree,  the  resultant  murmur  coincides  with  auricular 
systole  properly  so  called,  or  with  what  I  have  designated  "  the 
momentum  of  aiuicidar  contraction,"  and  therefore  immediately 
precedes  the  first  sound  of  the  heart.  WheUj  in  the  further 
progress  of  organic  change,  obstruction  has  increased,  another 
murmor  is  developed,  corresponding  in  time  to  the  period  of 
pamve  influx  of  blood  from  the  auricle,  the  result  of  the  passive 
reaction  of  its  walls  from  a  state  of  temporary  distension,  on  the 
cessation  of  ventricular  systole.     Hence,  this  latter  murmur  is 
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postdiastolic  in  rhTthm,  that  is  to  say,  it  immediately  follows 
the  second  sound.  The  interval  of  silence  by  which  these  two 
murmurs,  or  rather  fragments  of  the  same  murmur,  are  sepa- 
rated, corresponds  to  the  period  of  normal  repose  of  the  auricle, 
succeeding  the  passive,  and  preceding  the  active  contraction  of 
its  waUs.  But  where  mitral  obstruction  has  advanced  to  the 
last  degree  compatible  with  the  maintenance  of  a  vitalizing 
circulation,  even  this  interval  is  bridged  over  by  a  prolongation 
of  the  postdiastolic  element  of  murmur  into  the  presystolic. 
Hence  the  prolonged  murmur  covering  the  entire  of  the  long 
pause  indicates  the  highest  degree  of  mitral  obstruction  com- 
patible with  life.* 

The  qucdiiy  of  presystolic  murmur  is  always  more  or  less 
harsh,  and  usually  decidedly  so  ;-|-  it  is,  in  its  typical  form, 
much  better  represented  by  the  hruit  de  rouet  rrrr  of  Bouil- 
laud,  than  by  the  hruit  cP aspiration,  which  he  regards  as  patho- 
gnomonic of  contracted  orifica 

The  harsh  and  disagreeable  quality  of  the  murmur  is  further 
illustrated  by  the  frequency  with  which  it  is  associated  with 
fremitus. 

I  have  elsewherej  stated  that  "  a  murmur  of  this  character 
and  rhythm,  loudest  at  the  left  apex,  not  audible,  or  faintly  so» 
at  the  base,  and  not  transmitted,  save  occasionally  to  the  left 
side  of  the  lower  dorsal  spine,  may  be  regarded  as  diagnostic  of 
mitral  obstruction." 

A  longer  experience  has  afforded  me  no  reason  to  alter  or 
modify  this  statement  in  any  particular. 

It  would  be  difficult,  bearing  in  mind  these  specific  characters, 

*  The  distinction  above  made,  and  the  grounds  upon  which  it  is  based,  are,  I  am 
gUd  to  perceive,  virtually  implied  by  Dr.  G-  W.  Balfour  in  a  very  able  artide  on 
this  subject,  published  in  the  Edinburgh  Medical  Journal^  for  November,  1871 

t  I  cannot  by  any  means  agree  with  Hope  {oyus  citat.  p.  83)  in  the  opinion  that 
"  no  roughness  attends  the  murmurs  from  influx  from  the  auricles  into  the  ventricles.** 
See  my  cases  of  mitral  olistruction,  passim.  Doctor  Flint  {A  Treatise  on  the 
Principles  and  Practice  of  Medicine,  third  edition,  1868.  p.  825)  on  the  contrary, 
revokes  the  statement  which  he  made  in  the  two  first  editions  of  his  book,  to  the 
effect  that  presystolic  murmur  was  soft  in  tone,  avowing  the  conviction  forced  upon 
him  by  longer  experience,  that  the  murmur  in  question  is  usually  harsh  and  un- 
pleasant to  the  ear. 

t  **  Clinical  Lectures,*'  Medical  Press  and  Circular^  July,  1866. 
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to  mistake  presystolic  murmur  for  any  other.  Nevertheless  this 
error  has  been  not  imfrequently  committed  ;  mainly,  I  believe, 
from  failure  to  correctly  appreciate  ila  peculiar  rhj'thm. 

Hitlietto  I  have  met  with  only  three  sources  of  en-or  in  the  iden- 
tification of  this  murmur,  namely :  (a)  Localized  apex  attrition 
murmur  of  presystolic  rhythm,  and  aasociateii  with  presystolic 
fremitus ;  (b)  Prolonged  bellows  murmur  confined  to  the  area 
of  the  apex,  replacing  the  first  sound,  and  extending  quite  up  to 
the  second  sound  which  was  associated  with  diastolic  impulse. 

In  this  last-mentioned  group  the  substitutive  systolic  apex 
murmur,  covering  the  period  of  the  first  sound  and  of  the  short 
pause,  and  touching  the  second  sound,  might  readily  have  been 
mistaken  for  a  murmur  of  presystolic  rhythm ;  and  the  mufiled 
second  sound  associated  with  impulse  at  the  left  apex,  quite  as 
readily  mistaken  for  the  first  (see  Case  of  Margaret  Connor). 
The  diagnosis,  however,  was  not  difficult,  and  rested  upon  three 
considerations,  namely,  the  synchromsm  of  the  murmur  with 
systolic  impulse  and  carotid  pulsation ;  secondly,  the  fact  that 
at  the  base  a  second  sound  was  heard  free  from  murmur,  which, 
as  the  stethoscope  was  shifted  by  short  stages  towards  the  apex, 
became  gradually  audible,  whilst  the  second  sound  became  at 
first  faintly,  and  then  distinctly  associated  with  it  as  the  apex 
was  approached.  It  was  manifest,  therefore,  that  the  connexion 
between  the  murmur  and  the  second  sound  was  entirely  casual 
Thirdly;  the  quality  of  the  murmur  which  was  soft  and  blowing, 
also  furnished  a  valuable,  although  an  apparently  trivial  element 
of  negative  diagnosis. 

(c)  Beduplication  of  the  first  sound  at  the  apex  by  reso- 
lution into  its  two  elements,  the  former  of  which,  being 
dull  and  masked,  and  immediately  preceding  the  latter  which 
was  sharp  and  might  readily  be  mistaken  for  the  modified  first 
sound  of  mitral  coutiaction,  is  liable  to  lead  to  a  mistake  of 
identity  fur  presystolic  murmur.  The  difi'erential  diagnosis, 
however,  may  be  readily ,  made  by  reference  to  the  time  of 
carotid  pulsation,  which  will  be  found  to  coincide  with  the 
^uasi  murmur;  and  to  the  quality  of  the  sound,  which  is 
entirely  devoid  of  harshness,  a  condition,  as  far  aa  I  know, 
never  associated  with  the  murmur  of  mitral  stenosis. 
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I  have  already  stated  that  the  murmur  of  mitral  obstruction 
is  harsh  and  unpleasant  to  the  ear ;  I  have  never  met  with  an 
example  which  constituted  an  exception  to  this  statement, 
notwithstanding  that  Markham  maintains  that  softness  is  a 
quality  essentially  characteristic  of  presystolic  murmur. 

The  differential  diagnosis  of  apex-friction  sound  of  single  and 
presystolic  rhythm  is  attended  with  much  greater  difficulty, 
because  it  is  usually  associated  with  fremitus  of  corresponding 
rhythm,  is  loud,  not  transmitted,  and  not  associated  with  left 
ventricular  hypertrophy.  It  is,  however,  not  steady  or  uniform 
as  to  rhythm,  quality,  or  loudness ;  is  intensified  by  pressure, 
which  likewise  causes  some  degree  of  pain,  and  is  associated 
with  a  history  of  pericarditis,  and  usually  with  double  frotte- 
ment  if  observed  early.*  Dr.  Chambers'  test  will  also  be  found 
to  afford  assistance  in  a  difficulty  of  this  kind."f" 

Possibly,  also,  a  murmur  caused  by  patency  of  the  foramen 
ovale,  or  by  an  aneurism  of  either  auricle,  may  be  mistaken 
for  it ;  I  have  not,  however,  met  with  an  example  of  error  in 
diagnosis  arising  from  either  of  these  causes. 

The  principle  of  intersonal  murmurs  being  thus  admitted  in 
the  general  recognition  of  the  typical  representative  of  this  class, 
the  presystolic  murmur,  I  fail  to  perceive  on  what  groimds  the 
remaining  members  of  the  group  can  be  logically  ignored.  Of 
postsystolic  murmur  I  have  met  with  and  noted  five  examples. 
In  three  of  these  the  murmur  was  confined  to  the  area  of  the 
apex,  and  in  two  out  of  this  number  it  W6is  non-organic  as  to 
cause,  traceable  in  one  to  excessive  tobacco-smoking  (case  of 
W.  Doyle,)  and  in  the   other,  a  female,   to  nervousness,  and 

*  In  many  cases  of  pericarditis,  limited  to  the  apex,  the  friction-sound  ib  single 
and  systolic,  or  pseudo-presystolic  from  its  commencement  to  its  extinction.  A 
careful  scrutiny  of  the  rhythm  of  such,  and  their  subsequent  and  early  cessation,  wiU 
enable  the  auscultator  to  avoid  error. 

t  Clinical  Lectures.  If  the  ear  be  slowly  and  partially  withdrawn  from  the  stetho- 
scope applied  to  the  chest  at  the  seat  of  murmur,  the  latter  will  cease  to  be  heard 
if  it  be  exocardial ;  whereas,  if  endocardial,  it  will  be  distinctly  heard  so  long  as  the 
ear  touches  the  stethoscope,  however  lightly.  I  have  repeatedly  made  use  of  thiB 
test  in  doubtful  cases,  and  have  invariably  found  ^he  evidence  afforded  by  it, 
whether  positive  or  negative,  to  coincide  with  that  derived  from  more  trusted 
sources. 
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associated  witi  nervous  palpitation  (Case  of  "a  woman").*  In 
the  third  caae  in  this  category  (that  of  Catherine  Hughes)  there 
WBS  organic  alteration  of  the  mitral  valve  and  concomitant 
hemiplegia. 

Id  one  caae  only  (No.  95,  Lawrence  Garolin)  the  postsystolic 
monnar  was  basic,  and  due  to  trivial  alteration  of  the  aortic 
valve,  as  shown  by  post  mortem  examination  of  the  heart 

The  fifth  example  alluded  to  above  (caae  of  Catherine  Field) 
was  one  of  paeudo  or  attrition-nmrmur,  of  single  rhythm,  and 
by  its  want  of  fixity  of  character,  perceptible  though  slight 
variation  of  rhythm,  and  manifestly  superficial  location,  readily 
distinguished  from  oi^nic  murmur  of  endocardial  origin. 

As  to  the  rhj^m  of  postsystolic  murmur,  it  occupies  that 
portion  of  the  short  or  systolic  pause  immediately  succeeding 
the  first  sound,  the  perisystole  of  Gendrin.  It  is  always  in 
continuity  with  the  first  sound,  occasionally  coinceptive  with 
it,  but  extending  beyond  it  into  the  brief  period  of  silence 
intervening  between  the  first  and  the  second  sound.  The  pre- 
systolic and  the  postsystohc  murmur  may  be  therefore  regaided 
respectively  aa  a  prefix,  and  a  su^ix  of  the  first  sound.  In  quahty 
likewise  the  two  murmurs  present  a  ati-iking  conti-ast ;  for 
whilst,  o&  already  stated,  the  preaystohc  murmur  is  invariably 
harsh  and  vibratory,  the  postsystolic  murmuj  has  been,  within 
the  range  of  my  experience,  no  less  uniformly  soft  and  blowing 
in  character. 

Postsystohc  murmiu"  is  by  no  means  of  equal  value  aa 
evidence  of  valvulai'  lesion  when  located  at  the  apex  and  at  the 
base  of  the  heart  respectively,  In  the  former  situation  it  is  in 
most  instances  due  to  atony  or  temporary  relaxation  of  the 
walla  of  the  left  ventricle,  in  consequence  of  which,  and  inde- 
pendently of  any  degree  of  structural  alteration  of  the  valves, 
as  I  have  elsewhere  explained,-f  the  parietes  of  the  ventricle 
expand  at  one  or  more  points  under  the  centrifugal  pressure  of 
the  contained  blood  at  the  acme  of  systole,  and  if  these  points 
happen    to    coincide    with   the   attachment   of    the   papillary 


t  "On  the  Pathology  ttad  Diagnosii  of  Non-Or^ui 
Dilln,"  BritiA  Utdieal  Journal,  December,  ISCT- 
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muscles^  one  or  both  segments  of  the  mitral  valve  are  of  neces- 
sity partially  lifted  off  the  orifice,  and  a  slight  reflux  current, 
commencing  with  the  acme  of  systole,  and  therefore  with,  or 
immediately  consecutive  to,  the  impulse  and  the  first  sound, 
with  a  corresponding  murmur,  are  the  immediate  result. 

It  is  conceivable,  however,  that  murmur  of  this  rhythm  may  be 
produced  at  the  mitral  orifice  by  incipient  or  partial  valvular 
disorganization,  as  yet  not  sufliciently  advanced  to  cause  systolic 
reflux.  I  have  not  however,  met  with  an  example  which  would 
warrant  a  more  positive  statement  upon  this  subject. 

At  the  aortic  orifice,  on  the  contrary,  so  far  as  I  have  observed, 
postsystolic  murmur  is  invariably  caused  by  valve-lesion  of  an 
obstructive  character,  but  partial  in  degree,  and  quite  inadequate 
to  the  production  of  valvular  incompetency.  In  the  only  ex- 
ample which  has  fallen  under  my  notice  I  incline  to  think  the 
murmur,  though  postsystolic,  was  likewise  systolic  in  time  ; 
in  other  words,  that  it  commenced  vnth  the  first  sound  but 
extended  beyond  it  into  the  short  pause;  the  former  portion 
being  masked  by  the  normal  sound. 

I  have  met  with  only  one  example  of  prediastolic  murmur, 
and  in  that  I  was  afforded  the  advantage  of  a  post  mortefii 
examination.  The  murmur  was  aortic  in  site,  and  one  of  the 
segments  of  the  aortic  valve  was  thick  and  perforated,  and  when 
closed,  occupied  a  lower  level  than  the  other  two  s^ments 
(see  case  of  Delany,  disease  of  aortic  valves.) 

A  pericardiac  friction-sound  may  have  this  peculiar  rhythm, 
at  least  seemingly,  or  even  actually  for  a  brief  period,  as  illus- 
trated by  the  case  of  P.  CosteUo.* 

In  reference  to  the  phenomena  of  precordial  morbid  sounds, 
pericarditis  holds  a  position  analogous  to  that  which  hysteria 
occupies  in  relation  to  subjective  manifestations ;  it  mimics  or 
simulates  each  of  them  in  turn,  yet  in  such  fashion  that  it  is 
with  no  great  difficulty  distinguishable  from  them. 

Postdiastolic  murmur  is  a  veritable  sign  of  much  significance 
and  not  rare  occurrence.  As  its  name  implies,  it  immediately 
follows  the  second  sound,  seeming  to  arise  out  of  it,  and  extend- 

*  This  murmur  is  not  included  in  the  scheme  at  page  187,  ■because  when  that 
scheme  was  drawn  up  I  had  not  met  with  the  above,  or  any  other  examples  of 
murmur  of  this  rhythm. 
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^g  beyond  it  to  a  variable  length  into  the  long  pause.  It  is, 
therefore,  the  opposite  of  the  presystolic  murmur,  which  com- 
mences towards  the  close  of  the  long  pause,  and  extends  up  to 
the  first  sound. 

Of  murmur  of  this  rhythm  I  have  observed  eleven  examples ; 
four  were  located  at  the  apex,  and  seven  at  the  base  of  the 
heart ;  the  former  were  harsh,  the  latter  soft  in  quality. 

Out  of  the  latter  category  I  was  afforded  two  post  mortem 
examinations  of  the  heart.  In  both  these  cases  the  murmur 
was  aortic,  and  superadded  to  a  sharp  and  clear  second  sound, 
and  in  both  the  aortic  valves  were  incompetent.  In  one  of 
these  (Case  78,  John  Lalor)  which  yielded  also  a  systolic  basic 
murmur,  the  sigmoid  valves  of  the  aorta  were  rolled  or 
shrivelled  up  at  their  free  margins,  so  as  to  oppose  a  seam-like 
barrier  to  efflux  ftx)m  the  ventricle,  and  likewise  to  admit,  by 
incompetence  to  close  the  orifice,  a  reflux  axial  current  during 
diastole. 

In  the  second  of  these  cases  (Case  28,  William  H.)  there 
was  no  murmur  whatever  save  the  postdiastolic,  which  was 
basic  in  origin ;  and  dissection  revealed  a  state  of  the  aortic 
valves  incapable  of  opposing  an  obstacle  to  the  outflowing 
current,  but  incompetent  to  completely  close  the  orifice  and 
prevent  reflux ;  thus,  the  antero-right  segment  was  opaque  and 
somewhat  thickened  throughout  the  "  lunula,"  and  drooped  by 
this  portion  towards  the  ventricle,  somewhat  below  the  level  of 
the  other  segments,  so  as  to  allow  partial  regurgitation  under 
high  pressure. 

In  both  these  cases  the  sigmoid  valves,  though  incompetent  to 
close  the  axial  portion  of  the  passage,  were  otherwise  structu- 
rally healthy,  and  capable  of  yielding  a  sound  of  tension. 

I  am  warranted,  therefore,  in  regarding  postdiastolic  murmur 
as  pre-eminently  basic  in  location,  and  afibrding  evidence,  when 
so  situate,  of  disorganization  of  the  sigmoid  valves  engaged,  by 
no  means  advanced,  and  permitting  only  partial  reflux  at  the 
acme  of  arterial  reaction,  without  entailing  loss  or  even  impair- 
ment of  the  second  sound  of  the  heart. 

This  murmur,  at  the  apex,  is  theoretically  important.  In  the 
only  four  cases  of  it  so  located  which  I  have  met  with,  there 
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was  undoubted  organic  disease  of  tlie  lieart.  la  one  of  these 
(Case  of  Mary  E.  Coates)  I  have  made  the  presiunptive  diag- 
noais  of  aggravated  mitral  constriction,  a  condition  which  may 
be  readily  conceived  competent  to  give  rise  to  a  murmur  of  this 
rhythm,  by  causing  an  eddy  in  the  current  entering  the  ventricle 
by  the  mitral  orifice  at  the  first  moment  of  diastole.*  At  thia 
moment,  as  previously  shown,  the  blood  which  has  beea  accu- 
mulating witliin  the  auricle  during  ventricular  systole,  is  urged 
forward  into  the  ventricle  by  the  pressure  of  accumulation  a 
tergo.  K  the  constriction  of  the  orifice  happen  to  be  very 
considerable,  a  murmur  may  be  produced  by  this  influx,  and 
coinciding  in  time  with  the  initial  portion  of  the  long  pause, 
the  piridiastole  of  Gendrin,  The  murmur  so  produced  would 
be  not  inappropriately  designated  an  apex-postdiastolic  murmur. 

It  will  be  perceived,  however,  that  I  ventured  on  only  a 
presumptive  dii^osis  in  this  case,  firstly,  because  I  had  then 
met  with  only  one  other  example,  to  be  presently  mentioned, 
of  murmur  of  thia  rhythm  at  the  apex ;  and  secondly,  because 
in  neither  had  I  the  advantage  of  the  conclusive  evidence 
afforded  by  an  autopsy.-f- 

In  the  second  example  of  apex  postdiastolic  murmur  pre- 
viously mentioned  (Case  of  Eliza  Donaghan)  I  have  reason  to 
conclude  that  the  murmur  was  of  a  quasi  nature,  and  due  to 
pericarditis,  illustrating  the  multiform  or  protean  character  of 
the  acoustic  signs  of  this  diseasa  + 


*  Since  the  above  wiu  writtea  (1870)  this  patient  hu  been  rapntedlj  ei 
b;  me,  tbe  pLyeicftl  aigna  [rmajtung  unaltered.  In  Mwoh,  1ST3,  ehe  wu  agun  ftd- 
miUed  into  hoipitol  for  dyspniBa  and  biEmoptjuB.  The  murmur  wu  tlien  of  doobk 
rhythm,  i.e.,  it  coniiited  o[  a  poatdiBstiilio  and  a  pnnjitolic  element.  She  »  (till 
(Jane  23,  1873)  in  baipital,  eipectomting  large  qnantities  of  blood  from  time  to 
time,  nni!  paaaing  it  alternately  from  tbe  vagina,  and  the  mnrmur  remains  as  at  the 
(late  of  her  admittance  |gee  oaae). 

f  I  have,  since  the  above  was  written,  met  nith  two  other  oiomplei  of  mormur 
of  this  rbythm  at  the  apei.  aod  included  them  in  the  preceding  total.  The  "  pre- 
fliunptive ''  diagnoHia  of  that  date  bae  Fiiuce  l>ecome  potiCive,  aa  already  stated,  and 
Ibe  nign  itself,  in  place  of  being  merely  luggeatlTe,  haa  assumed  in  my  mind  a 
patbogDomonic  signiGconce. 

:[  I  do  not  include  in  this  category  eiampteH  of  presystolic  mtumur  prolongad 
backwaids  into  the  p^ridLutole,  or  in  other  words,  of  postdiastoUo  and  prasyalalio 
mnrmun  conjoined.     Of  such  the  CMo  of  the  buy  Thomas  Doyle  preaent*  •  good 
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The  designations  systolic  smd  diastolic  as  applied  to  murmurs, 
although  meaning  strictly  coincidence  in  time  with  ventricular 
sjBtole  and  ventricular  diastole  respectively,  and  therefore 
including  the  pauses  as  well  as  the  periods  of  soimd ;  have 
come  by  conventional  usage  to  imply  synchronism  with  the 
sounds  only. 

No  doubt  this  limitation  was  due  to  the  physiological  error 
to  which  liaennec  gave  currency,  namely,  that  the  sounds  of  the 
heart  represented  the  periods  and  the  duration  of  its  state  of 
activity,  jmd  the  pause  or  silence  a  state  of  complete  repose  of 
the  heart  I  have  already  endeavoured  to  show  that  there  is 
no  repose  of  the  heart  in  the  sense  of  total  absence  of  move- 
ment, active  or  passive,  of  its  chambers :  whilst  the  ventricles 
are  in  a  state  of  active  contraction  the  auricles  are  imdergoing 
passive  expansion,  and  vice  versa. 

Now,  although  passive  expansion  or  relaxation  implies 
diminished  disintegration  of  tissue,  and  nutritive  renovation, 
it  by  no  means  implies  absence  of  movement ;  and  whilst  one 
set  of  chambers  is  in  this  state  of  passive  movement,  the  other 
set  is  in  a  state  of  active  movement  of  corresponding  duratioa 
If  this  view  be  correct,  and  I  believe  it  will  not  now  be  ques- 
tioned, there  is  absolutely  no  period  of  the  cardiac  cycle  during 
which  two  of  its  chambers  are  not  in  active  contraction,  and 
two  others  undergoing  passive  expansion. 

The  terms  systolic  and  diastolic,  although  therefore  critically 
incorrect  in  their  usual  application,  as  distinctive  of  the  special 
rhythm  of  cardiac  murmurs,  have  come,  nevertheless,  to  acquire 
a  definite  meaning  and  value  in  pathology,  and  therefore  may 
be  retained  with  much  convenience. 

The  precise  relationship  of  murmurs  to  the  soimds  of  the 
heart,  as  well  as  to  the  periods  of  the  cardiac  cycle  occupied 
by  those  sounds,  should  receive  careful  attention,  because  of 
its  great  diagnostic  value,  not  so  much  in  regard  to  the  nature 
and  the  site  of  the  disease,  as  to  its  degree  and  prospective 
gravity. 

In  this  sense  cardiac  murmurs  may  be  conveniently  classified 
as  svhstitutive  or  replacing,  and  concomitant  or  accompanying 
murmurs. 
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The  former,  as  superseding  the  normal  sounds,  indicate  a 
greater  degree  or  more  advanced  stage  of  valvular  disorganiza- 
tion than  the  latter,  which  merely  accompany  them ;  and 
although  the  valves  may  be  utterly  disorganized  at  the  outset 
owing  to  the  extreme  violence  and  gravity  of  the  disease,  or  to 
the  serious  character  of  the  mechanical  injury  which  they  may 
have  sustained,  and  murmur  alone  have  come  to  represent  the 
normal  soimds  ah  initio,  the  process  of  disorganization  is  usually 
much  less  rapid,  and  its  progress  may  be  noted  with  accuracy 
from  month  to  month,  chiefly  by  reference  to  the  altered  rela- 
tionship of  the  murmur  to  the  sounds  as  above  indicated.  I 
have  repeatedly  followed  the  downward  progress  of  a  case  in 
this  way  from  its  earliest  period  to  the  end 

The  pitch  and  quality  of  murmurs  have  been  already  dis- 
cussed. The  terms  made  use  of  by  authors  to  designate  these 
in  their  several  shades  remain  to  be  enumerated,  together  with 
the  causes  to  which  they  have  been  attributed  respectively. 

1.  Bruit  de  smifflct  (Laennec)  is  of  high  pitch,  and  caused, 
according  to  Laennec,  by  spasmodic  contraction  of  the  heart  or 
arteries;  and  according  to  BouiUaud,  by  vegetations  on  the 
valves  incompetent  to  produce  obstruction.  Hope  maintains 
that  this  murmur,  as  all  other  organic  murmurs  in  their  d^ree, 
is  due  to  modifications  in  the  current,  occasioning  increased  fric- 
tion and  vibration.  I  regard  regurgitation  as  par  eaxeUence  the 
cause  of  intmcardial  bellows  murmur ;  and  farther,  I  can  recall 
very  few  examples  of  obstructive  murmur  which  were,  strictly 
speaking,  of  this  character,  and  still  fewer  regurgitant  murmurs 
of  the  opposite  type. 

I  am  bound,  therefore,  to  conclude,  that  although  friction  has 
a  share  in  the  causation  of  reflux  murmur,  it  is  not  by  any 
means  the  principal  cause  of  that  phenomenon,  which,  owing 
to  the  special  character  of  softness  which  it  all  but  uniformly 
presents,  I  incline  to  attribute  to  the  condition  which  is  common 
to  all  cases  of  regurgitation,  namely,  commixture  of  two  cur- 
rents moving,  or  tending  to  move,  in  opposite  directions. 

Laennec  held  that  bruit  de  soufflet  was  the  result,  as  above 
stated,  of  simple  spasm,  and  did  not  indicate  the  existence  of 
any  organic  lesion  of  the  heart  or  arteries.     Its  rhythm  he  held 
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to  be  almost  always  diastolic ;  whereas  Bouillaud  maintains  it 
is  most  frequently  systolic.  With  this  latter  opinion  my  own 
experience  coincides ;  it  amounts  to  this,  that  the  number  of 
examples  of  valvular  disease,  including  all  stages,  in  which 
bruit  de  soufflet  is  systolic  in  time,  vastly  exceeds  that  in  which 
it  is  diastolic.  When  it  is  borne  in  mind  that  all  valvular 
lesions  of  inflammatory  origin  are  at  the  outset  proclaimed  by 
murmurs  of  a  soft  and  aspiratory  character,  it  will  only  be  neces- 
sary to  add  that  mitral  and  aortic  systolic  murmurs  conjointly, 
exceed  in  number  aortic  diastolic  murmurs,  in  order  to  establish 
the  truth  of  the  foregoing  proposition. 

Bouillaud  likewise  asserts  that  narrowing  of  one  of  the 
orifices  is,  by  giving  rise  to  increased  friction,  the  cause  of 
murmur  in  ninety-nine  out  of  one  hundred  cases  where  it  exists. 
M.  Piorry  says  not  once  in  twenty  cases.  There  is  always 
associated  with  mitral  narrowing,  save  where  great  debility  of 
the  heart  exists,  a  murmur,  but  of  a  harsh  character. 

Under  the  generic  title  of  bruit  de  soufSet,  Laennec  included 
four  species,  namely : — 

(a)  B.  de  soufflet,  properly  so  called.  This  is  associated  by 
Bouillaud  with  stenosis  and  indurated  valves  arising  from 
fibrous  or  cartilaginous,  rather  than  from  calcareous,  change. 

(b)  B,  de  sate,  which  is  attributed  to  the  same  cause,  with 
calcareous  induration,  by  Bouillaud. 

(e)  B,  de  rdpe, 

(d)  B,  de  lime  d  lots.  The  two  last  are  caused  by  great  con- 
striction, with  calcareous  rough  and  uneven  valves,  and  strong 
contraction. 

To  the  preceding  Bouillaud  adds,  as  a  fifth  species  of  the 
bellows  murmur, 

(e)  B,  de  rotccoulement, 

I  cannot  perceive  the  slightest  resemblance  between  the  genvs 
and  the  alleged  species  above  mentioned,  with  the  exception  of 
the  first  On  the  contrary,  T  regard  them  as  in  no  respect  ger- 
man,  and  even  as  representing  opposite  pathological  conditions ; 
the  former,  softness  of  texture,  smoothness  of  surface,  and  inade- 
quacy of  valves ;  the  latter,  rigidity  or  calcification  of  tissue, 
roughness  of  surface,  and  in  most  instances  obstruction  of 
valves. 

X5 
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2.  B,  sec  dur  parchemin^,  associated  with  thickening  and 
rigidity  of  the  valves,  especially  the  mitral  (Bouillaud). 

3.  B.  d! aspiration,  indicative  of  mitral  constriction,  according 
to  Bouillaud.  I  have  already  stated  my  opinion  that  this  does 
not  represent  the  murmur  of  mitral  narrowing. 

4  B,  de  scie,  ssss  prolonged,  (do.). 

5.  B  de  rouet,  rrrr  prolonged,  (do.). 

This  last  I  believe  fairly  represents  the  usual  quality  of  pre- 
systolic murmur,  as  already  stated. 

6.  B,  de  rdpe  (do.). 

7.  B,  de  lime  (do.). 

8.  B,  de  sijfflement  musical  (do.). 

9.  B.  defus^e  (do.). 

Murmurs  of  the  quality  of  any  of  the  six  last  mentioned 
arise  from  stenosis  with  indurated  valves,  according  to  Bouil- 
laud. 

10.  B.  de  flat  (do.). 

11.  B.  de  miaulem^nt  (do.),  in  mitral  narrowing. 

12.  B.  de  tintement  m^tallique  of  Bouillaud,  and  attributed  by 
him  to  ossification  of  the  heart  or  pericardium.  I  have  met  with 
three  examples  which  correspond  with  the  description  of  this 
murmur  given  by  Bouillaud,  and  which,  I  think,  would  be 
more  appropriately  named  B,  de  tintement  gastrique,  because 
in  my  opinion  due  to  gastric  resonance  imparted  to  the  right 
ventricle  of  the  heart  through  the  diaphragm.  It  is  not  always 
systolic,  as  stated  by  Bouillaud ;  of  three  examples  of  it  which 
have  come  under  my  notice,  it  was  postdiastolic  in  two,  and  sys- 
tolic in  one  only.  In  two  of  these  it  was  strictly  confined  to  the 
sixth  and  seventh  costal  cartilages  about  one  inch  to  the  left 
of  the  sternum,  and  in  the  third  to  the  base  of  the  xyphoid 
cartilage.  The  resonance  was  peculiar  and  unmistakeably 
gastric,  and  consisted  rather  in  an  after-tone  or  echo  than  an 
accompanying  ring. 

13.  A  cfe  tiiribre  enrou^,  dpre  ou  f^le.  (do.),  depends  upon  a 
tumid,  soft,  and  spongy  state  of  the  valves. 

14  B.  rauque  (do.).  These  two  last-mentioned  murmurs  re- 
present endocardial  murmurs  of  the  lowest  pitch. 

15.  B,  de  frdlemerU  (do.),  indicative  of  earliest  stage  of  peri- 


DESIGNATION  OF  MURMURS.  227 

carditis,  in  which  the  serous  surfaces  are  dry,  and  as  yet  free 
firom  false  membrane ;  but  when  it  is  very  loud  and  decided, 
resembling  the  bruit  de  rape  or  bruit  de  scie,  there  is  already 
false  membrane.  This  murmur  resembles  the  noise  made  by  the 
rumpling  of  silk  or  new  paper ;  it  is  usually  double,  more  pro- 
nounced during  systole  than  during  diastole,  superficial,  as  if 
produced  close  to  the  ear,  and  difPdsed.  In  all  these  particulars 
it  differs  from  valve-murmur. 

16.  B,  de  cuir  neuf  (Collin),  also  diagnostic  of  pericarditis, 
but  in  the  stage  of  false  membrane  which  has  become  dense, 
firm,  elastic,  partially-adherent,  and  is  subjected  to  strong  ten- 
sion ;  it  is  less  common  than '  the  last-mentioned,  and  espe- 
cially accompanies  ventricular  systole. 

17.  B.  de  raclement  (Bouillaud),  due  to  grating  of  rough  and 
hard  surfaces,  and  isochronous  with  the  action  of  the  heart,  or 
of  double  rhythm;  it  indicates  osteoid  plates  in  the  pericar- 
dium. 

The  three  last-mentioned  qtLc^-muxnnxrs  are  modifications  of 
the  attrition  sound  of  pericarditis,  for  which  the  title  of  "  mur- 
mur" is  highly  inappropriate;  whenever  a  veritable  bellows 
murmur  is  associated  with  pericarditis  Bouillaud  regards  it, 
and  very  correctly  in  my  judgment,  as  evidence  of  the  compli- 
cation of  endocarditis. 

18.  B.  de  frottement  sec  (Gendrin),  of  systolic  6uid  diastolic 
rhythm,  superficial,  confined  to  the  precordium,  and  due  to  the 
forcible  rubbing  of  the  opposed  surfaces  of  a  healthy  pericar- 
dium upon  one  another  during  palpitation 

19.  B.  de  va-et-vient  (Gendrin),  due  to  inadequacy  of  the  aortic 
or  pulmonic  valves,  and  being  in  rhythm,  according  to  Gendrin, 
pSrisystolic  and  pr6diastolic.  This  is  the  "  to  and  fro  "  murmur 
of  modem  writers,  of  which  the  former  element  is  undoubtedly 
systolic,  and  the  latter  diastolic  in  rhythm. 

I  have  excluded  from  my  classification  murmurs  of  alleged 
prediastolic  rhythm  ;  but,  as  already  stated  (p.  220),  I  have 
recently  met  with  a  veritable  example  of  murmur  of  this 
rhythm,  and  had  the  advantage  of  associating  it  with  a  definite 
valvular  lesion  by  post  mortem  examination  of  the  body. 

I  shall  now  advert  to  other  and  more  special  characteristics 

15* 
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commonly  made  use  of  to  distinguisli  munimrs.  But  inasmuch 
as  these  features  imply  a  foregone  conclusion  as  to  the  special 
site  and  effect  of  the  structural  change  which  has  given  rise  to 
the  murmur,  they  have  not  been  considered  in  connexion  with 
those  already  discussed,  which  lead  to  rather  than  assume  a 
specific  diagnosis. 

Of  such  a  character  are  the  designations  mitral,  aortic,  tri- 
cuspid, and  pulmonic;  which  become  still  more  specific  and 
precise  in  conjunction  with  the  terms  direct,  obstructive,  or 
afflux;  and  indirect,  regurgitant,  or  reflux. 

Thus,  a  substitutive  regurgitant  mitral  murmur  would  mean 
the  same  thing  as  a  substitutive  systolic  left  apex-murmur. 

The  latter,  however,  would  be  the  preferable  formula  to  adopt; 
because,  as  already  stated,  it  leads  to,  rather  than  smticipates 
a  conclusion. 

As  previously  mentioned,  Laennec  held  that  bruit  de  soufflet 
was  proximately  caused  by  simple  spasm. 

Gendrin  regarded  friction  as  the  sole  cause,  and  accordingly 
named  the  most  simple  murmur  hruit  de  frottement. 

Reflux  is,  par  excellence,  the  cause  of  bruit  de  soufflet,  as  M. 
FUhos  long  since  urged.* 

Bouillaud  considered  narrowing  of  one  of  the  orifices,  by 
increasing  the  friction  between  the  orifice  and  the  blood,  as  the 
principal  cause. 

According  to  the  same  authority,  the  second  cause  of  B.  de 
soufflet,  in  the  order  of  numerical  frequency,  is  fibrinous  con- 
cretions engaging  in  the  orifices. 

Third.  Hypertrophy  and  dilatation  of  the  left  ventricle  con- 
secutive to  aortic  stenosis. 

Fourth.  Tumefaction  of  valves,  as  in  an  early  stage  of  endo- 
carditis ;  vegetations  and  cartilaginous  or  calcareous  plates  upon 
them  without  alteration  in  size  of  orifice. 

Fifth.  Adhesion  of  valves  to  adjacent  walls  of  ventricle,  and 
consequent  inadequacy. 

Sixth.  Dilatation  of  any  of  the  orifices,  and  valvular  in- 
competency arising  therefrom. 

Seventh.     Hypertrophy  with  dilatation  of  the  left  ventricle. 

*  DiaertaUan  InaugurdU, 
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Bellows  murmur  likewise  occurs  occasionally  after  fatigue, 
effort,  or  moral  emotion,  in  connexion  with  violent  action  or 
palpitation. 

EightL    Chlorosis  and  anaemia ;  murmur  of  a  faint  character. 

Ninth.  A  temporary  bruit  de  soufflet  after  great  loss  of  blood. 

Bouillaud  says  that  reflux  murmur,  aortic  or  mitral,  is  single, 
whilst  that  of  constricted  orifice  is  frequently  double. 

The  former  proposition  is  all  but  universally  true ;  as  valvu- 
lar disease,  whether  mitral  or  aortic,  primarily  regurgitant,  very 
rarely  assumes  in  the  progress  of  organic  change  the  character 
of  the  twofold  lesion.  And  seeing  that,  in  tissues  which  are 
themselves  the  seat  of  chronic  disease,  wasting  is  the  all  but 
universal  law,  this  truth  might  have  been  theoretically  accepted. 

In  regard  to  the  second  assertion,  viz.,  that  the  murmur  of 
constricted  orifice  is  frequently  double,  I  find  that  such  was  the 
case  in  nearly  one-third  (eighteen  out  of  sixty-three)  of  my  cases 
of  mitral  narrowing  ;  whilst,  of  thirty-three  cases  of  aortic 
obstruction,  the  murmur  was  double  in  twenty-six. 

I  have  not  met  with  an  example  of  adhesion  of  the  valves  to 
the  walls  of  the  ventricle,  (So.  5)  as  a  cause  of  valvular  incom- 
petency. Of  valvular  inadequacy  arising  from  dilatation  of  the 
orifice  (No.  6)  without  structural  disease  of  the  valves,  I  have 
observed  and  recorded  several  examples,  in  which  the  lesion  was 
either  aortic  or  tricuspid,  but  very  few  indeed  in  which  it  had 
its  seat  at  the  mitral  orifice. 

The  examples  of  bellows  murmur  (No.  7)  attributed  to  fatigue, 
moral  emotion,  palpitation,  etc.,  I  regard  as  instances  of  a  dyna- 
mic murmur  due  to  atony  and  temporary  yielding  of  the  walls 
of  the  left  ventricle,  with  consequent  reflux.* 

Laennec  says  rf*  "  Bruit  de  soufflet  may  accompany  the  dia- 
stole of  the  heart,  and  that  of  the  arteries,  and  is  so  associated 
with  them  that  it  replaces  and  supersedes  entirely  their  natural 
sound,  so  that  at  each  diastole  the  ventricle,  the  auricle,  or  the 
artery  in  which  the  phenomenon  takes  place,  yields  distinctly  a 
bellows  sound  which  ceases  during  systole." 

In  the  words  which  I  have  italicized,  the  illustrious  Laennec 

*  8ee  Paper  by  the  author,  Britith  Medical  Journal,  December,  1867. 
t  TraiU  de  rAutctUtation  MidiaU,  torn,  ii.,  p.  422. 
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clearly  implies  his  acquaintance  no  less  with  murmttrs  of  reflux 
than  with  those  of  afflux ;  and  no  less  plainly  intimates  the  dis- 
tinction between  systolic  and  diastolic  murmurs,  although  not 
admitting  them  by  name,  and  attaching  undue  importance  to 
the  less  effective  movement  of  diastole.  Thus,  for  example,  the 
auricular  diastolic  murmur  of  Laennec,  coinciding  with  ven- 
tricular systole,  would  be  a  systolic  murmur  in  modem  termino- 
logy, and  therefore  either  mitral  regurgitant,  or  aortic  obstructiva 
The  same  may  be  said  of  his  arterial  diastolic  murmur;  whilst  his 
ventricular  diastolic  murmur  would  be,  according  to  modem  in- 
terpretation, either  aortic  regurgitant,  or  mitral  obstructive ;  the 
latter  being  incorrectly  regarded  as  diastolic. 

Notwithstanding  the  indubitable  priority  of  Laennec  in  pro- 
mulgating, at  least  impliedly,  the  doctrine  of  regurgitant  mur- 
murs as  above  shown,  Hope  claims  to  have  been,  in  his  work 
published  in  1831,  the  first  to  describe  and  invite  special  atten- 
tion to  murmurs  of  regurgitation 

No  doubt  he  described  them  more  specifically,  and  with  greater 
precision  than  did  Laennec ;  but  to  assert,  as  he  does,  that  the 
French  authors  prior  to  himself,  including  Laennec,  were  unac- 
quainted with  the  phenomenon  of  reflux  as  a  cause  of  murmur, 
seems  somewhat  in  excess  of  what  facts  warrant. 

The  area  of  apex  murmurs  may  be  represented  by  a  circle  of 
about  three  inches  diameter ;  or  rather  by  a  series  of  concentric 
circles  or  zones,  of  which  the  external  would  possess  this  dia- 
meter, and  the  central,  corresponding  to  the  area  of  apex  pulsa- 
tion, a  diameter  of  about  one  inch.  The  centre  of  this  circle,  at 
which  the  pulsation  of  the  apex  may  be  detected  by  the  hand 
placed  flat  upon  the  precordium,  is  located  in  the  fifth  inter- 
costal space  of  the  left  side,  one  inch  inside  the  nipple  line, 
two  inches  from  the  edge  of  the  sternum,  and  about  the  same 
distance  below  the  nipple-leveL  The  localization  of  this  area 
depends  entirely  upon  that  of  the  apex  itself,  which  is  subject 
to  variation  dependent  upon  (a)  the  position  of  the  body,  (b) 
the  relative  volume  of  the  two  ventricles,  and  (c)  the  volume 
and  condition  of  adjacent  organs.  The  position  of  the  apex 
may  be  ordinarily  determined  by  the  application  of  the  hand  as 
already  mentioned ;  this  may  be  accomplished  most  readily  and 
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satisfactorily  by  means  of  that  portion  of  the  palm  correspond- 
ing to  the  roots  of  the  fingers,  which  possesses  a  tactile  sensi- 
bility of  great  delicacy  in  regard  to  impressions  of  this  kind, 
due,  probably,  to  the  great  extent  of  surface  presented,  by  which 
the  advantage  of  comparison  with  the  adjacent  cutaneous  sur- 
face is  obtained.  In  the  event  of  no  apex  pulsation  being 
discoverable,  as  occasionally  happens,  for  example  in  great 
obesity  and  in  the  subjects  of  weak-acting  or  fatty  heart,  a 
slight  inclination  of  the  body  to  the  left  side,  or  placing  it  in 
the  prone  position,  may  enable  the  examiner  to  detect  the  apex- 
beat  Where  even  these  measures  fail,  the  point  of  the  thoracic 
surface  corresponding  to  the  apex  may  be  easily  determined  by 
fixing  that  of  greatest  intensity  of  the  first  sound,  which  coin- 
cides with  the  apex-point,  and  may  be  quickly  ascertained  by  a 
practised  auscultator.  It  must  be  remembered  that  the  position 
of  the  apex  varies  slightly  with  that  of  the  body,  shifting  about 
half  an  inch  to  the  right  or  left  side  with  a  corresponding 
inclination  of  the  body,  when  not  opposed  by  strong  and 
extensive  pericardial  adhesion,  or  by  increased  volume  of  the 
subjacent  lung.  In  cases  of  hypertrophy  of  the  left  ventricle 
with  or  without  dilatation,  but  especially  in  the  former,  the  apex 
is  displaced  to  the  left,  and  may  be  found  pulsating  at  any  point 
within  a  range  extending  two  inches  outside  the  nipple  Una 
Or  the  displacement  of  the  apex  may  be  in  the  direction  down- 
wards and  outwards  beneath  the  sixth  rib ;  or  even  into  the  sixth 
intercostal  space  and  outwards  to  a  distance  of  half  an  inch  to  an 
inch  external  to  the  nipple  line.  The  former  of  these  displace- 
ments, which  are  usually  due  to  mitral  regurgitation,  are  the 
consequence  of  globular  enlargement  of  the  left  ventricle ;  whilst 
the  latter,  which,  when  not  caused  by  displacement  of  the  heart 
in  its  totality,  are  pathognomonic  of  aortic  reflux,  indicate 
elongation  as  well  as  increased  diameter  of  the  left  ventricle. 
Hypertrophy  with  dilatation  of  the  right  ventricle  may  alone 
suffice  to  cause  partial  displacement  of  the  apex  to  the  left ;  but 
inasmuch  as,  unassociated  with  hypertrophy  of  the  left  ventricles 
it  is  usually  dependent  upon  pidmonary  emphysema,  the  apex- 
beat  is  rarely  perceptible,  being  masked  by  this  affection.  Being 
generally  preceded  and  accompanied  by  left  ventricular  hyper- 


232  FHTSICAL  SIGNS  OF  DISEASE  OF  THE  HEABT. 

trophy,  increase  of  volume  in  the  right  ventricle  contributes  in 
a  proportionate  degree  to  the  left  lateral  displacement  of  the 
apex,  which  is  justly  attributed  in  greatest  part  to  the  affection 
of  the  left  side  of  the  heart. 

General  pulmonary  emphysema  has  the  effect  of  displacing 
the  heart  downwards  and  inwards,  and  therefore  of  abolishing 
its  pulsation  in  the  ordinary  site.  In  such  cases  the  heart  may 
be  felt  pulsating  in  the  scrobiculus  cordis,  and  its  sounds  heard 
most  distinctly  at  the  ensiform  cartilage.  This  anomaly  is  ex- 
plained by  the  state  of  the  limgs  and  the  depression  of  the 
diaphragm. 

The  apex  of  the  heart  may  be  displaced  to  the  right  or  to  the 
left  in  various  degrees  by  liquid  effusion  into  the  opposite 
pleura ;  and  by  cirrhosis  or  other  contraction  in  the  volume  of 
the  lung  it  may  be  drawn  towards  the  affected  side.  I  have 
seen  the  heart  displaced  upwards  and  inwards,  and  pulsating 
beneath  the  left  clavicle,  in  a  case  of  inferior  thoracic  aneurism 
(see  Aneurism,  Case  of  Fay);  and  I  have  likewise  found  it 
displaced  upwards  and  outwards  by  a  circumscribed  purulent 
accumulation  in  front  of  the  liver,  connected  with  and  derived 
from  an  empyema  of  the  right  side. 

A  murmur  audible  only  within  the  area  of  the  apex,  and  with 
greatest  intensity  at  the  point  of  apex-pulsation,  would  be  of 
mitral  origin,  whether  presystolic,  systolic,  or  postsystolic.  Pre- 
systolic murmur  is,  in  the  majority  of  cases,  strictly  confined  to 
the  apex-area.  Systolic  murmur,  when  of  moderate  strength,  is 
likewise  limited  to  this  space  ;  but  a  loud  murmur  of  systolic 
rhythm,  and  irrespectively  of  its  quality,  is  transmitted  up- 
wards in  the  left  axillary  line  to  an  extent  proportionate  to 
its  intensity,  and  is  likewise  audible  in  the  left  back  near  the 
inferior  angle  of  the  scapula.  Postsystolic  apex-murmur  is 
usually  soft  and  faint,  and  its  diffusion  is  limited  to  the  area  of 
the  apex.  The  two  former  are  usually,  but  by  no  means  in- 
variably, associated  with  accentuated  second  sound  in  the 
pulmonary  artery,  as  first  pointed  out  by  Skoda.*  This  pheno- 
menon, itself  directly   dependent  upon    hypertrophy  of   the 

*  A  Treatise  on  Autctdtation  and  Percumcnj  translated  by  Markham,  1853, 
p.  232-8. 
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right  ventricle,  will  of  course  be  absent  in  the  early  stages  of 
both  lesions  previously  to  the  increase  in  volume  of  the  right 
ventricle ;  and  throughout  the  disease  in  those  cases  in  which 
the  narrowing  of  the  orifice  or  the  incompetency  of  the  valves 
exists  only  in  a  minor  degree,  although  sufficient  to  give  rise  to 
murmur. 

The  cause  of  mitral  murmur  is  usually  structural  alteration 
of  the  valves  or  of  the  orifice,  competent  to  oppose  in  greater  or 
less  degree  the  flow  of  blood  from  the  auricle  into  the  ventricle, 
or  to  prevent  the  closure  of  the  valves  in  a  degree  sufficient  to 
preclude  reflux. 

This  structural  alteration  is,  in  the  great  majority  of  cases,  if 
not  in  all,  of  inflammatory  origin,  and  the  direct  result  of  ante- 
cedent endocarditis,  which  manifests  a  predilection  for  invasion 
of  the  fibrous  structures  in  and  about  the  orifices ;  it  consists 
in  interstitial  cell-proliferation  and  deposit  upon  the  valves  and 
tendinous  zone.  By  this  means  the  valves  are  thickened,  uni- 
formly or  at  intervals,  and  not  unfrequently  attached  to  one 
another,  or  rolled  up  into  a  dense  mass,  offering  at  once  obstruc- 
tion and  rendering  closure  impossible.  In  such  extreme  cases 
the  attached  chordee  tendinese  are  likewise  thickened,  and  elon- 
gated or  shortened  according  to  the  fixed  position  of  the  valves. 

When  the  valves  are  thus  utterly  disorganized,  not  only  are 
their  functions  annulled  in  regard  to  the  flux  and  reflux  of  the 
blood-stream,  but  likewise  with  respect  to  the  production  of 
tension-sound ;  hence,  in  such  cases,  the  systolic  or  reflux  mur- 
mur is  substitutive ;  in  other  words  it  replaces  the  first  sound, 
or  by  depriving  it  of  the  valvular  element,  reduces  it  to  the 
condition  of  a  simple  impulse-sound.  In  less  extreme  cases  the 
lesion  may  consist  in  a  nodular  or  wart-like  deposition  or  out- 
growth on  the  surface  or  edge  of  the  valve-segments  or  ten- 
dinous ring.  If  on  the  auricular  surface  and  at  the  attached 
margin  of  the  valve,  such  formation  may  simply  interrupt  the 
passage  of  the  blood  in  its  normal  course,  and  give  rise  to  direct, 
obstructive,  or  presystolic  murmur  only ;  the  unaltered  lunulas 
of  the  valves  being  competent  to  effect  occlusion  of  the  orifice 
in  systole,  and  yield  a  tension-sound.  Hence,  in  such  cases, 
which  constitute  only  a  very  small  per-centage  in  obstructive 
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lesion  of  the  mitral  orifice,  the  first  sound  is  normal  and  forms 
a  natural  pendant  to  the  murmur.  In  most  of  these  cases,  how- 
ever, the  valves  are  thickened  and  incapable  of  yielding  sound, 
which  must  be  due  to  tension  of  the  tendinous  chords.  If,  on 
the  other  hand,  the  lunulae  have  undergone  such  structural  altera- 
tion, whether  by  thickening,  excrescence,  or  shrinking,  as  to  be 
no  longer  capable  of  effectually  closing  the  orifice,  but  without 
opposing  in  any  degree  the  efflux  of  blood  from  the  auricle,  a 
systolic  murmur  only,  accompanying  or  substitutive  according 
to  the  structural  condition  of  the  valves,  will  be  the  result.  An 
eddy  may  be  produced  in  the  blood-current  from  the  auricle  into 
the  ventricle  by  a  minute  outgrowth  from  the  auricular  surface 
of  the  valve,  or  by  a  flake  of  fibrine  whipped  from  the  blood  and 
entangled  in  the  meshes  of  its  free  margin,  and  an  afflux- 
murmur  of  presystolic  rhythm  be  so  developed.  In  such  a  case, 
whilst  the  murmur  would  afford  indubitable  evidence  of  the 
position  of  the  mechanical  impediment,  the  symptoms,  whether 
subjective  or  objective,  would  be  null,  owing  to  the  absence  of 
any  sensible  impediment  to  the  circulation ;  and  if  the  valve- 
lesion  be  not  progressive,  as  not  infrequently  is  the  case,  it 
may  exercise  no  influence  upon  the  duration  of  life,  and  the 
apparent  anomaly  would  be  presented,  of  a  person  with  or- 
ganic disease  (?)  of  the  heart,  as  declared  by  physical  evidence, 
utterly  unaware  of  its  existence,  suffering  no  inconvenience  of 
any  kind  from  its  presence,  and  living  to  the  full  period  even 
with  enjoyment  under  it.  Examples  of  this  kind  are  com- 
paratively numerous,  and  afford  a  striking  illustration  of  the 
impropriety  of  announcing  openly  "  disease  of  the  heart," — a 
phrase  pregnant  with  the  most  alarming  significance  to  the 
uninitiated — in  all  cases  indifferently  from  physical  evidence 
alone.*  Calcareous  degeneration  of  the  valves  and  adjacent 
structures  whether  normal  or  adventitious,  although  of  more 

*  I  feel  bound,  however,  to  state,  that  although  I  have  met  with  several  examples 
of  presystolic  murmur  {vide  cases  passim)  of  an  imperfectly  pronounced  character, 
but  with  the  peculiar  rhythm,  in  persons  enjoying  fairly  good  health,  and  even 
the  pleasures  and  gaieties  of  society,  and  have  repeatedly  examined  them,  I  have  no 
post  mortem  evidence  to  produce  in  confirmation  of  the  above  doctrine.  I  adhere  to 
the  opinion,  therefore,  that  the  characteriBtic  harsh  presyBtolic  murmur  is  patho- 
gnomonic of  mitral  narrowing. 
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frequent  occttrrence  at  the  aortic  orifice,  is  occasionally  met  with 
at  the  mitral  opening.  The  subjects  of  it  are  usually  persons  of 
middle  or  advanced  age  and  gouty  diathesis;  the  youngest 
persons  in  whom  I  have  had  demonstrative  evidence  of  its 
existence  were  aged  twenty-three  and  twenty-six  years  respec- 
tively (cases  of  P.  MacD.  and  A.  M.).  In  this  form  of  valvular 
lesion  the  endocardial  investment  of  the  cretaceous  masses  has 
been  destroyed ;  and  the  subjacent  surface,. rough  by  the  mode 
of  aggregation  of  the  adventitious  particles,  is  presented  directly 
to  the  blood,  and  gives  rise  to  a  harsh,  filing,  or  rasping 
murmur. 

As  to  the  pathology  of  this  form  of  valvular  degeneration,  I 
indihe  to  the  opinion  that  it  is  not  necessarily,  or  even  usually, 
preceded  by  acute  inflammation  of  the  endocardium.  In  several 
examples  within  my  personal  experience  it  has  been  found 
where  there  was  no  history  of  rheumatism,  gout,  or  acute  affec- 
tion of  the  heart  In  these  cases  I  am  forced  to  regard  the 
valvular  lesion  either  as  a  primary  degeneration  of  a  special 
structure,  and  belonging  to  the  same  category  as  atheromatous 
transformation  of  the  arterial  coats ;  or  as  the  result  of  degenera- 
tive change  in  the  products  of  chronic  inflammation. 

The  inflammatory  deposits  in  or  upon  the  surface  of  the 
valves  not  unfrequently,  in  chronic  cases,  assume  a  cartilagi- 
nous density  and  elasticity,  and  a  pseudo-cartilaginous  struc- 
ture. The  endocardial  covering  is,  however,  unbroken,  and  the 
surface  of  the  thickened  and  irregular  valve  therefore  smooth. 
Hence,  the  resultant  murmur  is  the  reverse  of  harsh  in 
quality. 

An  occasional  though  rare  cause  of  mitral  systolic  or  regurgi- 
tant murmur  is  rupture  or  disintegration  of  one  or  more  of  the 
chordae  tendinese,  in  consequence  of  which  the  corresponding 
valve-segment  is  reversed  in  some  degree  at  the  acme  of  ven- 
tricular systole,  6uid  partial  reflux  takes  place.  The  reversion 
of  the  valve,  imless  in  the  event  of  detachment  of  several  ten- 
dons, an  occurrence  of  extreme  rarity,  must  be  incomplete,  as 
each  segment  receives  a  group  of  tendons  from  both  papillary 
muscles.  Irrespectively  of  the  history,  I  am  not  acquainted 
with  any  specific  character  either  in  the  symptoms  or  physical 
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signs  by  which  lesion  of  this  form  may  be  differentially  diag- 
nosed.    (See  Case  24) 

The  anatomical  position  of  the  root  of  the  aorta  would  seem 
to  imply,  that  the  point  of  maximum  intensity  of  aortic  murmurs 
should  coincide  with  the  left  third  sterno-costal  articulation  and 
the  adjacent  portion  of  the  margin  of  the  sternum ;  but  as  the 
vessel  is  here  overlain  by  the  infundibulum  of  the  right  ven- 
tricle, the  sounds  emitted  from  it,  whether  normal  or  morbid, 
are  more  distinctly  heard  somewhat  to  the  right,  or  at  mid- 
sternum.  This  point  is,  however,  liable  to  variation ;  thus,  in 
pulmonary  emphysema  engaging  the  anterior  edges  of  the  lungs, 
the  heart  is  displaced  downwards  with  the  diaphragm,  and  the 
point  of  maximum  aortic  distinctness  is  correspondingly  de- 
pressed. Similar  displacement  results  from  great  hypertrophy 
of  the  heart,  simply  by  its  weight.  Enlargement  of  the  left  lobe 
of  the  liver  may,  on  the  contrary,  displace  the  heart  upwards, 
and  elevate  the  aortic  point  to  a  corresponding  extent  The 
transmission  of  aortic  as  of  other  murmurs  is  governed  by  the 
law  of  current-conduction ;  hence  those  of  systolic  rhythm  may 
be  heard,  with  scarcely  diminished  intensity,  from  the  mid-point 
of  the  sternum  upwards  along  the  middle  line  and  right  margin 
of  that  bone  to  the  level  of  the  first  intercostal  space,  and  thence 
upwards  in  the  course  of  the  great  cervical  vessels,  beneath  the 
right  sterno-clavicular  articulation,  into  the  right  side  of  the 
neck;  and  usually  also,  but  with  less  distinctness,  across  the 
lower  portion  of  the  manubrium  stemi  to  its  left  margin,  and 
upwards  into  the  neck  and  beneath  the  clavicle  in  the  course  of 
the  left  carotid  and  subclavian  arteries.  Systolic  aortic  murmur 
of  extreme  loudness  and  special  harshness,  if  associated  with 
general  atheromatous  transformation  of  the  arteries,  may  be 
heard  even  in  the  primary  and  secondary  arterial  trunks 
throughout  the  body.  I  have  heard  such  a  murmur  not  only 
in  the  descending  thoracic  and  abdominal  aorta,  but  likewise 
in  the  brachial,  radial,  iliac,  and  femoral  arteries.  This  murmur 
is  also  transmitted  downwards  as  far  as  the  ensiform  cartilage, 
but  is  very  faintly  audible  at  that  point. 

Diastolic  aortic  murmurs  have  a  much  more  limited  range  of 
diffusion ;  they  are  distinctly  audible  at  the  xyphoid  cartilage. 
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and  over  the  stermim  to  the  right  of  the  mesian  line  as  high  as 
the  second  costal  cartilage;  but  rarely,  according  to  my  ex- 
perience, in  the  aortic  arch  beyond  the  first  curvature,  and 
never  in  the  carotid  or  subclavian  arteries  except  when  asso- 
ciated with  aneurismal  dilatation  of  these  vessels. 

Doctor  Gairdner  asserts*  that  diastolic  aortic  murmurs  are 
invariably  propagated  into  the  arteries  of  the  neck,  "though 
sometimes  very  faintly."  I  have  not  met  with  a  single  example 
of  diastolic  aortic  murmur  which  was  audible  even  faintly  in  the 
carotid  or  subclavian  arteries ;  whereas,  systolic  aortic  murmurs 
may  invariably  be  heard  in  these  vessels. 

But  aortic  murmurs,  both  systolic  and  diastolic,  are  occasion- 
ally audible  at  the  apex  with  much  distinctness,  and  in  other 
directions  likewise  far  beyond  the  limits  of  the  aortic  area. 
I  have  heard  them  beneath  both  clavicles,  and  even  in  the  left 
back.  In  such  examples,  which  are  strictly  exceptional,  the 
left  ventricle  is  not  only  hypertrophied  but  dense  and  firm  in 
texture,  and  acts  with  unwonted  vigour ;  and  both  it  and  the 
osseous  framework  of  the  chest  serve  as  conducting  media  of 
sound.  I  cannot  conceive  a  careful  observer  committing  an 
error  of  diagnosis  in  such  cases,  due  attention  being  given  to 
the  point  of  maximum  intensity  of  the  murmurs,  and  to  the  in- 
creasing faintness  with  which  they  are  heard  as  the  stethoscope 
is  gradually  shifted  from  this  point,  as  a  common  centre,  to  the 
utmost  limits  of  diffusion  Again,  the  identity  of  the  systolic 
aortic  murmur  may  be  always  crucially  determined  by  its  trans- 
mission into  the  carotids,  a  feature  which  distinguishes  it  from 
all  other  valvular  murmurs.  A  diastolic  murmur  at  the  apex 
is  presumably  riot  mitral  I  cannot  recall  from  my  personal 
experience  a  single  example  of  miti*al  murmur  strictly  diastolic 
in  timet 

A  pericardial  friction  sound  of  diastolic  rhythm,  and  closely 
simulating  an  endocardial  murmur,  may,  no  doubt,  be  heard  at  the 
apex,  and  even  be  confined  to  that  situation  (case  Eliza  Doyle) ; 
but  the  identification  of  this  by  means  of  its  special  character- 
istics, and  above  all,  its  rhythmical  variations  from  day  to  day, 

*  Edinburgh  Medical  Journal^  toI.  vii.,  1861-2,  p.  451. 
t  See  foot  note,  page  206. 
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cannot  be  attended  with  much  difficulty.  A  postdiastolic  aortic 
murmur  is  not  unfrequently  heard  at  the  betse,  to  which  it  is 
usually  limited ;  it  is  invariably  soft  and  blowing,  and,  as  its  de- 
signation implies,  it  succeeds  without  interval,  or  by  continuity, 
a  second  sound  scarcely  if  at  all  differing  jBrom  the  normal  sound 
in  character  and  intensity. 

I  have  already  expressed  my  opinion  as  to  the  special  patho- 
logical significance  of  this  murmur ;  to  the  effect  that  it  implies 
a  partial,  and  usually  an  axial  reflux  at  the  orifice  of  the  aorta, 
the  valves  being  either  in  a  very  slight  degree  altered  from  the 
normal  state,  or  structurally  sound.  I  regard  this  murmur,  then, 
as  evidence  either  of  a  transitional  state  of  the  valves,  an  early 
stage  in  the  process  of  valvular  disorganization,  or  of  dilatation 
of  the  aorta  without  valvular  disease.  It  is  therefore  of  much 
value  as  an  aid  to  precise  diagnosis,  and  in  determining  the  pro- 
bable duration  of  life. 

Tricu^id  murmurs,  or  those  having  origin  at  the  right 
auriculo-ventricular  opening,  though  much  less  common  than 
murmurs  at  the  mitral  orifice,  are  by  no  means  infrequent  They 
are  usually  systolic  in  rhythm,  soft  in  character,  and  most  dis- 
tinctly audible  to  the  left  of  the  middle  line  of  the  sternum  at 
the  level  of  the  sixth  costal  cartUage,  but  diffused  throughout 
the  tricuspid  area,  beyond  which  they  are  never  heard.  A 
presystolic  murmur  is  occasionally  developed  at  the  tricuspid 
orifice ;  its  rhythm  is  identical  with  that  of  mitral  origin ;  it  is, 
however,  less  loud,  as  might  be  inferred  from  the  relative  thick- 
ness and  strength  of  the  two  auricles,  and  its  point  of  greatest 
intensity  corresponds  to  the  fifth  intercostal  space  one  inch  to 
the  left  of  the  sternum.  It  indicates  narrowing  of  the  tricuspid 
orifice. 

Of  this  lesion  I  have  met  with  only  three  examples  (cases 
of  P.  McD.,  Mary  M.,  and  Michael  F.).  In  all  three,  tricuspid 
was  associated  with  mitral  constriction;  and  in  one  of  these 
the  latter  lesion  alone  was  diagnosed,  the  supplementary  diag- 
nosis of  tricuspid  narrowing  was  not  made,  although  it  was 
remarked  and  specially  noted  that  presystolic  murmur  was 
distinctly  audible  near  the  left  margin  of  the  stemimL  In 
the  second  and  third  cases  the  twofold  lesion  was  diagnosed. 
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Enlightened  by  my  experience  of  the  two  former  cases,  in 
which  the  body  was  examined  after  death,  I  would  in  future 
T^ard  the  existence  of  two  centres  of  presystolic  murmur 
with  or  without  fremitus,  viz.,  at  the  apex,  and  somewhat  to 
the  right  of  that  situation,  in  conjunction  with  marked  sys- 
temic venous  engorgement,  as  evidence  of  the  double  lesion  of 
mitral  and  tricuspid  stenosis.  From  these  premises  the  diag- 
nosis in  the  third  case  was  made.*  I  have  never  heard  a  dia- 
stolic murmur  which  I  could  confidently  refer  to  the  tricuspid 
orifice. 

The  area  of  tricuspid  murmurs  is  of  an  irregularly  triangular 
figure,  having  its  base  at  the  level  of  the  ensiform  cartilage,  and 
extending  from  the  middle  line  of  the  sternum  to  a  point  in 
the  left  fifth  intercostal  space  about  an  inch  to  the  inside  of  the 
apex.  The  vertex  of  this  triangle  would  correspond  to  the 
lower  edge  of  the  left  fourth  costal  cartilage  near  the  sternum ; 
and  its  sides  to  two  oblique  lines  connecting  this  with  the 
extremities  of  the  base.  Thus,  the  lower  third  of  the  left 
margin  of  the  sternum,  and  the  inner  portion,  to  the  extent  of 
about  an  inch  and  a-half,  of  the  fifth  and  sixth  costal  cartilages, 
and  fifth  intercostal  space  of  the  left  side,  together  with  a 
somewhat  less  extent  of  the  fourth  intercostal  space,  would 
be  included  in  this  area.t  It  therefore  overlies  the  inner  half 
of  the  mitral  area ;  but,  whereas  murmurs  of  the  latter  origin 
have  their  point  of  maximum  intensity  at  the  apex,  tricuspid 
murmurs  are  loudest,  and  perceived  to  be  closest  to  the  ear, 
from  one  inch  to  two  inches  internally  to  that  point. 

The  foregoing  description  and  mapping  of  the  area  of  tricus- 
pid murmurs  are  based  upon  a  careful  study  of  the  three  cases 
already  mentioned.  I  believe  they  wiU  be  found  in  practice  to 
define  pretty  accurately  the  limits  within  which  tricuspid  mur- 
murs are  confined,  although  differing  in  many  particulars  from 
the  descriptions  of  previous  writers.  The  space  thus  included 
would  be  a  nearly  equilateral  triangle,  and  the  point  of  greatest 

^  In  cases  of  the  twofold  lesion,  the  loudness,  and  usually  also  the  quality  of  the 
murmur,  wiU  contrast  strikingly  at  two  points  equidistant  from,  and  to  the  right 
Mid  left  of,  that  of  apex  pulsation. 

t  See  PUte  Fig.  II. 
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intensity  of  tricuspid  murmurs  would  be,  qiuim  pradme,  the 
centre  of  this  space. 

Of  murmur  arising  at  the  orifice  of  the  pulmonary  arteiy  I 
am  acquainted  practically  with  only  one  fonn,  namely,  that  of 
systolic  rhythm ;  of  this  I  have  met  with  eight  examples,  six  in 
females,  and  three  in  males.  In  the  former  it  was  associated 
with  anaemia  and  leucorrhsea  without  a  single  exception,  and  in 
the  greater  number  with  menorrhagia  likewise  (cases  of  Anne 
McK.,  R  E.,  Anne  C,  Anne  S.,  Mary  McC,  and  Miss  C).  Most 
of  these  females  were  under  twenty  years  of  age,  and  one  only 
was  over  forty.  Two  of  the  male  patients  were  nervous  and 
imder  twenty  years ;  one  was  addicted  to  masturbation ;  and  the 
third  was  the  subject  of  carcinoma  of  the  mediastinum  engaging 
the  root  of  the  pulmonary  artery. 

As  to  the  quality  of  the  murmur,  it  was  harsh  in  two  instances, 
and  in  the  remaining  cases  it  was  soft 

The  point  of  maximum  intensity,  the  area  of  diffusion,  and 
the  transmission  of  this  murmur  are  of  great  value  diagnostically. 

The  area  of  pulmonic  murmur  corresponds  to  a  circle  of 
about  two  inches  in  diameter,  covering  the  inner  portion  of  the 
second  intercostal  space  of  the  left  side,  and  adjacent  portions 
of  the  second  and  third  costal  cartilages,  and  also,  to  a  slight 
extent,  the  edge  of  the  sternum. 

Beyond  the  limits  of  this  circle  murmurs  of  pulmonic  origin 
are  rarely  audible.  Those  which  have  occurred  in  my  ex- 
perience were  in  every  instance  limited  to  it;  they  were  not 
traceable  upwards  towards  the  clavicle  and  into  the  neck  as 
are  those  of  aortic  origin,  and  were  not  audible  in  the  left  back 
as  are  mitral  systolic  murmurs  of  much  force.  The  rhythm  of 
this  murmur  might  readily  lead  the  observer  to  mistake  it  for 
systolic  murmur  in  the  aorta ;  but  its  abrupt  termination  in  the 
direction  upwaixls  at  the  level  of  the  middle  of  the  second  costal 
cartilage,  its  not  being  audible  to  the  right  of  the  mesial  line  of 
the  sternum,  and  its  non-transmission  into  the  carotids,  suf- 
ficiently distinguish  it  from  the  latter,  irrespectively  of  the 
difference  as  regards  the  point  of  maximum  intensity  in  the 
two  cases.  From  mitral  murmurs  the  last-mentioned  differ- 
ence will  serve  as  the  chief  distinction,  but  in  a  less  degree 
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the  circumstance  that  mitral  murmurs  when  loud  may  be  heard 
likewise  in  the  left  back  will  serve  to  distinguish  it. 

In  none  of  the  cases  which  have  come  under  my  notice,  with 
one  exception,  have  symptoms  of  organic  lesion  existed ;  the 
patients,  with  this  exception,  were  all  anaemic,  venous  munnur 
existing  in  the  greater  number,  and  in  several  the  cardiac  mur- 
mur ceased  under  ferruginous  treatment.  Notwithstanding, 
therefore,  that  in  only  one  of  these  cases  (Case  66)  have  I  had 
an  opportunity  of  examining  the  heart  by  dissection,  I  feel  war- 
ranted in  concluding  that  the  murmur  in  all  the  others  was  haemic. 

Hope  has  never  met  with  an  example  of  valvular  lesion  in 
the  pulmonary  artery,*  nor  does  he  allude  to  haemic  murmur 
in  this  vessel 

Contraction  of  the  orifice  of  the  pulmonary  artery  is  a  usual 
concomitant  of  permanent  patency  of  the  foramen  ovale ;  but,  in 
such  cases,  the  diameter  of  the  vessel  being,  by  a  gradual  pro- 
cess of  accommodation,  simply  adapted  to  the  diminished 
volume  of  blood  passing  through  it,  and  no  disproportion 
between  the  vessel  and  the  blood-stream  thereof  existing, 
murmur  is  not  produced.  It  is  conceivable,  however,  that 
systolic  murmur  in  the  pulmonary  artery  may  result  from  com- 
pression of  that  vessel  by  a  tumor  of  any  kind.  Of  this  case, 
66  was  an  example. 

Hope  has  reported  one  case  of  diastolic  murmur  in  the  pul- 
monary artery  due  to  dilatation  of  the  vessel  and  consequent 
inadequacy  of  the  valve.  He  states  that  the  proportion  of  val- 
vular disease  on  the  right  and  left  sides  of  the  heart  is  as  1 
to  16  or  20,  and  that  this  lesion  is  by  much  less  frequent  in  the 
pulmonary  artery  than  at  the  tricuspid  orifice.  Walshe  places 
cardiac  murmurs  of  organic  origin  in  the  following  order  of 
frequency,  viz.,  mitral  regurgitant;  aortic  constrictive;  aortic 
regurgitant ;  mitral  constrictive  ;  tricuspid  regurgitant ;  pul- 
monary constrictive ;  pulmonary  regurgitant ;  tricuspid  con- 
strictive."!" 

Other  causes  of  intracardial  organic  murmurs  may  exist 
irrespectively  of  valve-lesion.    Thus,  murmur  may  be  due  to 

*  A  Treatm  on  the  Diseamt  of  the  Heart,  third  edition,  1839,  p.  885. 
t  IHteaaei  of  the  Heart,  third  edition,  p.  108. 
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patency  of  the  foramen  ovale,  to  aneurism  of  one  of  the  chambers 
of  the  heart,  or  to  aneurism  of  the  aorta  or  pulmonary  artery  com- 
municating with  one  of  these  chambers.  I  have  met  with  three 
examples  of  unclosed  foramen  ovale,  in  each  of  which  I  have 
had  post  mortem  evidence  of  this  organic  defect  Two  were  past 
the  middle  period  of  life,  and  one  was  a  child.  In  one  of  the 
former  (Case  72)  there  was  apparent  hyperoxidation  of  the 
blood,  the  cheeks  and  lips  being  florid,  and  no  tendency  to 
coma.  Fatty  degeneration  of  the  heart  and  considerable  hyper- 
trophy of  the  left  ventricle  were  found  to  exist,  and  likewise 
patency  of  the  foramen  ovale,  but  no  valvular  disease.  In  this 
case  no  cardiac  murmur  of  any  kind  had  existed. 

In  the  remaining  two  cases  there  was  cyanosis,  and  in  one 
of  these  (Case  71)  systolic  apex-murmur.  In  this  latter  case  no 
valve-lesion  existed,  but  the  muscular  tissue  of  the  heart  was  in 
an  advanced  state  of  fatty  degeneration ;  and  to  the  weakness 
and  yielding  of  the  walls  of  the  left  ventricle  during  systole, 
arising  from  this  cause,  I  am  disposed  to  attribute  the  murmur 
of  mitral  reflux. 

In  the  third  case  (No.  75),  no  murmur  whatever  existed.  I 
cannot,  therefore,  speak  from  personal  experience  of  murmur 
at  the  foramen  ovale.  Nevertheless,  I  can  admit  it  theoreti- 
cally, and,  as  I  have  elsewhere*  explained,  its  rhythm  in  my 
view  would  be  presystolic. 

Of  aneurism  of  the  several  chambers  of  the  heart,  and  of  the 
aorta  communicating  with  one  or  other  of  these.  Dr.  Thumam 
has  given  numerous  illustrative  examples."f  In  regard  to  rhythm 
there  is  a  dearth  of  reliable  evidence ;  but,  guided  by  my  perso- 
nal experience  of  two  fuUy  observed  cases  (Nos.  69  and  70),  I 
believe  it  may  be  stated,  generally,  that  in  the  former  series  the 
murmur  coincides  with  the  diastole  of  the  chamber  whence  the 
aneurism  springs,  and  in  the  latter  that  it  is  both  systolic  and 
diastolic. 

I  cannot  agree  with  Dr.  WalsheJ  in  the  opinion  "that  ex- 
cess of  force  of  propulsion  of  naturally  constituted  blood  would 

•  «  Lectures  on  Diseases  of  the  Heart,**  Medical  Preu  and  Circular^  July*  186(3. 
t  ''Memoirs  on  Aneurism  of  the  Heart,"  1838;  and  " Spontaneous  Varicoise 
Aneurism  of  the  Aorta,"  Med.  Chir.  Tramact.,  1840,  toI.  zxiii. 
X  DiMeatci  of  the  Heart,  third  edition,  1862,  p.  283. 
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1  capable  of  genemting  direct  murmur;"  nor  have  I  met 
with  a  case  of  hypertrophy  in  which  mitral  regurgitant  murmur 
oecorred  during  palpitation  by  (listuibance  of  the  action  of  the 
papillary  muscles,  as  Dr.  Walshe  surmises.  Such  murmurs,  he 
adds,  are  fugaeioua  I  have  met  with  murmui-  answering  to 
this  description,  only  in  cases  of  weakened  heart ;  as  in  those 
addicted  to  excessive  tobacco  smoking,  or  to  masturbation. 

Finally,  I  cannot  recall  a  single  authenticated  example,  in  my 
own  experience,  of  murmur  at  the  aortic  orifice  arising  from 
mere  derangement  of  propoilion  between  that  orifice  and  the 
left  ventricle,  by  dilatation  with  hypertrophy  of  the  latter,  as 
alleged  by  Walshe.*  I  have  invariably  found  at  the  orifice,  in 
such  cases,  some  structural  alteration  sufficient  to  account  for 
the  murmur. 

Doctor  Purser  thinks  that  where  the  left  ventricle  is  greatly 
dilated,  aa  in  permanent  patency  of  the  aortic  valve,  a  mimnur 
of  mitral  reguigitation  may  arise  from  valvular  incompetency 
produced  by  relative  shortening  of  the  chords  tendinere ;  that  is, 
by  the  absence  of  lengthening  of  these  chords  proportionate  to 
the  expansion  of  the  cavity  of  the  ventricle.-f-  Such  an  occur- 
rence is  conceivable,  but  the  condition  mentioned  would  he 
readily  detected  on  post  mortem  examination  of  the  heart,  mors 
especially  as  tlie  absence  of  lesion  of  the  valves  would  neces- 
sarily lead  to  a  careful  scrutiny  as  to  the  cause  of  tbe  murmur. 
I  have  occasionally  met  with  examples  of  mitral  inadequacy,  as 
indicated  by  murmur,  where  neither  valvular  lesion  nor  dilata- 
tion of  the  orifice  existed.  This  I  have  endeavoured  to  explain 
in  another  way  {vide  antca,  p.  219),  but  I  have  never  witnessed 
the  pathological  combination  mentioned  by  Dr.  Purser. 

Doctor  W.  T.  Gairdner  has  made  some  original  and  valuable 
observations  on  organic  murmurs  and  their  combinations.^  Ho 
admits  postsystohc  murmur  ("  ventricular  systolic")  but  does 
not  make  a  distinction  between  it  and  murmur  of  systolic 
rhythm.  He  likewise  %'irtually  admits  postdiastolic  murmur, 
vhicb,  if  valvular,  is  always  due  to  blood  entering  one  of  the 

*  Op<u  eital.,  p.  S64. 

t  IriA  Hutpital  Gaiitlt,  Mnrcli  15th,  18T3. 

X  SdMioyh  Maiital  Jounuit,  vul.  vii.,  Noiember,  19Q1. 
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ventricles  "  either  from  the  auricle  or  the  artery ;"  in  the  latter 
case  indicating  reflux.  In  this,  as  in  the  former  instance,  how- 
ever, he  fails  to  distinguish  between  murmurs  synchronous  with, 
and  those  succeeding  the  sound.  He  denies  entirely  prediastolic 
murmurs. 

I  have  met  with  only  three  examples  of  left  auriculo- 
ventricular  postdiastolic  murmur  (cases  M.  Coates,  T.  Doyle, 
and  M.  Ferguson);  and  this,  as  already  stated,  I  believe  to  be  due 
to  extreme  mitral  narrowing. 

As  to  the  combination  of  mitral  murmurs,  I  hold  that  of  pre- 
systolic and  postsystolic  ("auricular-systolic  and  ventricular- 
systolic"),  or  that  of  one  "  running  up  to,  with  one  succeeding 
or  running  off  from  the  first  sound,"  which  implies  that  the  first 
sound  is  perfect  as'quite  exceptional ;  at  least  I  have  never  met 
with  an  example.  The  usual  combination  of  left  apex-murmurs 
is  that  of  presystolic  with  svhstitutive  systolic  murmur.  Indeed 
it  would  be  difficult  to  conceive  a  perfect  first  sound  occur- 
ring where  both  obstruction  and  regurgitation  exist,  and  there- 
fore, by  inference,  disorganization  of  the  valves. 

This  objection  will  not  apply  to  the  combination  of  systolic 
and  postdiastolic  murmur  ("v.  systolic  and  v.  diastolic"),  because 
the  former  may  exist  at  the  apex  with  an  imperfect  first  sound, 
and  the  latter  at  the  base  with  a  more  or  less  normal  second 
sound ;  or  both  at  the  base  with  sounds  more  or  less  normal,  the 
first  an  accompanying  systolic  right  basic  or  aortic  murmur,  and 
the  second  a  postdiastolic  murmur  of  identical  site  and  origin. 

The  combinations  of  organic  murmurs  most  often  met  with, 
set  down  in  the  order  of  frequency  in  which  they  occur,  I  believe 
to  be  the  following : — 

1.  Right  basic-systolic  and  diastolic  (aortic  obstruction  and 

reflux). 

2.  Right  basic-systolic  and  postdiastolic   (aortic   obstruction 

and  incipient  reflux). 

3.  Left  apex-systolic,  and  right  basic-systolic  (mitral  reflux 

and  aortic  obstruction). 

4  Left  apex-presystolic,  and  left  apex-systolic  (mitral  obstruc- 
tion and  reflux). 

5.  Left  apex-systolic,  and  right  apex-systolic  (mitral  reflux 
and  tricuspid  reflux). 


COMBINATION  OF  MTTRMCKS.  245 

6.  Left  apex-prcBystolic,  and    right  apex-presystolic  (mitra 

and  tricuspid  obstruction). 

7.  Left   apex-postsystolic,   and  right   basic-postdiastolic  (in- 

cipient mitral  and  aortic  reflux). 

8.  Left  basic-systolic,  and  right  basic-aystolic  (pulmonic  and 

aortic  obstruction). 

Non-organic  murmurs  are  divisible  into  two  classes,  viz. : 
kamic  and  dynamic,  Haemic  murmurs,  as  the  name  implies, 
are  of  blood  origin,  or  dne  either  directly  or  indirectly  to  an 
alteration  in  the  quantity  or  in  the  corpuscular  constitution  of 
the  blood.  They  may  be  located  in  the  heart,  the  arteries,  or 
the  veins. 

These  murmurs  are  sometimes  designated  as  ancemic  or 
tpn-namiic,  according  to  the  view  taken  of  their  pathogeny ;  the 
former  term  implying  that  the  murmur  arises  from  absolute 
decrease  in  the  mass  of  the  blood,  and  the  latter,  from  simple 
attenuation  or  relative  reduction  in  its  corpuscular  element. 

That  intra-vascular  mlirmur  may  be  caused  by  decrease  in  the 
density,  iiTespectively  of  the  quantity  of  the  blood,  seema  proven 
by  the  observation  of  Richardson,  that  when  water  in  large 
quantity  is  injected  into  the  veins  of  dogs,  a  bellows  murmur 
is  developed  throughout  the  entire  vascular  system.* 

A  similar  phenomenon  may  be  witnessed  in  the  human  body 
in  cases  of  extreme  spanremia  from  chronic  disease  of  the 
primary  organ  of  nutrition ;  and  Ukewise  in  chlorosis.  In  these 
cases  the  volume  of  the  blood  would  seem  to  have  undergone 
no  diminution,  as  testified  by  the  character  of  the  pulse  and  the 
fulness  of  the  superficial  vessels.  Yet  I  have  repeatedly  heard 
in  such  cases  a  loud  bniit  de  soufflet  in  the  heart  and  principal" 
vessels  of  the  body,  both  arteries  and  veins. 

That  absolute  loss  of  blood  is  competent  of  itself  to  produce 
mnrmiir,  is  shown  by  the  occurrence  of  murmur  in  the  heart  and 
large  arteries  after  copious  hEcmorrhage. 

Hope+  narrates  a  series  of  experiments  performed  upon  dogs 
which  likewise  go  to  establish  the  truth  of  this  doctrine,  and 
further  show   in  a  striking  manner  what,   as   being   already 

•  Mtdieal  Time,  and  Gaalte.  Lecture.  October,  1868. 

+  A  Trtaliie  on  the  DiKates  of  the  Heart  and  Gitat  I'cikIi,  third  edition,    jeSB, 

p.  es. 
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well  known  and  universally  admitted,  it  wa9  scarcely  necessary 
to  affirm  by  direct  experiment ;  namely,  that  increased  force  and 
rapidity  of  the  action  of  the  heart  intensify  the  murmur  of  anae- 
mia, whilst  weakening  and  slowing  of  it  have  the  opposite  effect. 

Hope*  holds  "  that  the  murmurs  and  tremors,  as  well  in  the 
heart  as  in  the  arteries,  axe  occasioned  by  modifications  in  the 
motion  of  the  fluid,  occasioning  increased  friction  and  vibra- 
tion;" and,  to  establish  this  doctrine,  he  imdertakes  to  prove :  1. 
"  That  liquids  permeating  tubes,  do  occasion  murmurs  and  tre- 
mors." 2.  "That  in  the  living  subject,  modifications  in  the 
motion  of  the  blood  calculated  to  elicit  murmurs  and  tremors, 
do  take  place  \mder  the  circumstances  in  which  such  murmurs 
and  tremors  actually  occur."  3.  "  That  the  explanation  applies 
equally  whatever  be  the  circumstances  under  which  the  mur- 
murs and  tremors  occur."  He  sustains  these  propositions  by 
arguments  of  mach  force,  and  by  experiments,  and  concludes 
that  "the  physical  circumstances  usually  attending  inorganic 
murmurs  in  the  heart  and  arteries  are,  attenuation  of  the  blood ; 
imfilled  arteries  permitting  unusual  vibration  of  their  waUs  and 
a  rippling  current ;  and  a  certain  velocity  of  the  current  occa- 
sioned by  abrupt  contractions  of  the  heart" 

Andral,  whilst  accepting  unreservedly  the  doctrine  of  remote 
causation  of  hsemic  murmurs  by  reduced  volume  or  diminution 
in  the  corpuscular  constituent  of  the  blood,  regards  as  the  im- 
mediate cause,  and  dependent  upon  the  preceding,  an  allied 
spasmodic  constriction  of  the  orifices  at  which  the  murmur 
occurs.f  When,  however,  it  is  borne  in  mind  that  the  orifices 
in  question  are  those  of  the  aorta  and  pulmonary  artery,  the 
immediate  boundaries  of  which  are  fibrous  not  muscular  in 
structure,  few  pathologists  will,  I  apprehend,  subscribe  this 
opinion  of  the  illustrious  AndraL 

Hope,J  Beau,§  and  Bellingham,  ||  localize  the  murmur  at 
the  orifice  of  the  aorta.    This  is  likewise  the  opinion  of  FlintT 

•  Opus  citat,,  p.  98. 

t  Notes  au  Traits  de  VAuKulicUum  de  Laennec,  torn,  ill.,  p.  108,  PuiB,  1887. 

t  OpuMcUat, 

§  Traits  d:AuBcultat{(m,  Paris,  1856. 

II  Diseases  of  the  Heart,  Dublin,  1853. 

II  Diseases  of  the  Hearty  Philadelphia,  1859. 
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Hughes*  gnggesta  the  orifice  of  the  pulmonaTj  artery  as  the  seat 
of  certain  htemic  murmurs,  and  in  the  justice  of  this  view  I 
entirely  concur.  The  authors  just  mentioned  agree  in  regard- 
ing blood  friction,  intensified  by  attenuation  or  absolute  loss, 
and  accelemted  movement  of  the  blood,  as  the  cause  of  hjemic 
murmur ;  and  the  aortic  orifice  as  ite  seat  when  occiirring  within 
the  heart 

In  an  article  of  great  literary  merit,-f-  Dr.  Parrot  maintains 
that  the  seat  of  cardiac  hsemic  murmur  is  the  tricuspid  orifice, 
and  its  cause  regurgitation  of  blood  during  ventricular  systole. 
I  am  by  no  means  convinced  by  the  reasoning  of  M.  Parrot ; 
it  in  many  particidars  seems  inconclusive,  and  the  premises  on 
which  it  proceeds  are  erroneous  and  contrary  to  clinical  ex- 
perience. For  example,  I  cannot  admit  that  jugular  bruit  is  an 
invariable  accompaniment  of  cardiac  murmur  of  hsmic  origin ; 
not  can  I  endorse  the  assertion  that  such  murmur  is  usually 
loudest  at  the  inner  portion  of  the  left  foiirth  intercostal  space, 
and  thence  especially  traceable  upwards  and  to  the  right  to  a 
certain  distance;  both  of  which  circumstances  would  be  neces- 
sary corollaries  of  his  doctrine  as  to  the  cause  and  site  of  such 
mni-murs. 

Walshe  J  says,  "  An  iatracardiac  ha^mie  murmur  of  this 
variety  (depending  on  change  in  composition  of  blood)  is  of 
moderate  or  very  shght  intensity,  commouly  of  medium  or  low 
pitch,  short  or  moderately  prolonged,  of  whiffing  quality,  veiy 
easily  rendered  temporarily  harsh  by  excitement  of  the  heart, 
and  modified  in  intensity  by  certain  changes  of  posture. 

"  This  murmur  is,  as  far  as  I  have  observed,  invariably  basic 
in  seat  and  systolic  in  time,  produced  at  the  orifices  of  the  aorta, 
and  of  the  pulmonary  artery,  with  a  force  at  each  proportional 
to  the  power  of  its  commimicating  ventricle  ;  scarcely  conducted 
along  the  aorta  at  ail ;  frequently  audible,  on  the  contrary,  at 
the  seconil  left  or  pulmonary  cai'tilage ;  only  in  exceptional 
cases  audible  below  the  nipple ;  and  never,  within  my  ex- 
perience, perceptible  as  far  as  the  left  apex." 

*  Guji't  Botpitat  Jiiporii,  leooud  Kiies,  vol.  vji.,  1  EEi. 

f  ArdUta  OtnlraUt  de  Mldicint,  Aoiil,  1386. 

XA  FnaiedL  Tnalitt  an  tiieDiieatttc/lKe  Heart  tad  Grtat  Fnm/i,  thiid  edi(iot>, 
1862,  I).  02. 
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This  is  a  terse  and  accurate  description  of  cardiac  blood- 
murmurs  as  usually  met  with,  but  conveys  no  intimation  of  the 
author's  opinion  as  to  the  cause  of  these  murmurs. 

Skoda  throws  doubt  on  the  very  existence  of  blood-murmura 
He  says,*  "  the  opinion  that  murmurs  are  caused  by  a  particular 
condition  of  the  blood  must  be  looked  upon  as  hypothetical 
until  it  has  been  shown  in  what  that  particular  condition  of 
the  blood  consists.  It  is  not  true  that  a  wateiy  state  of  the 
blood  is  a  cause  of  murmurs  in  the  heart ;  I  have  many  times 
abstracted  very  watery  blood  from  patients  in  whom  no  mur- 
murs existed. 

"  It  is  true  that  murmurs  do  occasionally  arise  in  the  heart 
after  great  loss  of  blood,  and  in  anaemia,  but  not  so  constantly 
as  to  justify  us  in  considering  the  anaemic  condition  of  the 
blood  as  the  only  cause  of  the  murmurs." 

The  experiments  of  Eichardson,  and  the  general  experience 
of  physicians,  go  to  show,  as  already  stated,  that  spanaemia  is 
of  itself  quite  competent  to  produce  intracardial  murmur,  and 
even  the  high  authority  of  Skoda  will  be  held  insufl&cient  to 
outweigh  these  considerations. 

Again,  no  weU  informed  physician  would  venture  to  main- 
tain that  the  anaemic  condition  is  the  ordy  cause  of  anaemic 
murmur.  It  is,  no  doubt,  in  the  absence  of  structural  disease 
or  debility,  the  primary  and  principal  cause  of  such  murmur ; 
but,  a  set  of  conditions  immediately  dependent  upon  it  inter- 
venes, and  acts  as  the  compoimd  proximate  cause  of  the 
murmur.  To  these  conditions  attention  will  be  presently 
directed. 

At  least  two  factors  enter  into  the  causation  of  haemic 
murmurs ;  viz.,  1.  Function  of  the  blood  corpuscles,  (a)  against 
one  another,  and  (J)  against  the  edges  of  the  opening  and  the 
walls  of  the  vessel ;  and  2.  Vibration  of  the  heart  and  walls  of 
the  vessels. 

Corpuscular  friction  depends  upon  ventricular  systole,  and  is 
directly  as  the  force  of  latter. 

*  A  TreatUe  on  AtuctUtaHcn  arid  Percnuion ;  traiiBlAted  by  Markham,  1853, 
p.  211. 
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Chaiiveau  has  shown,  experimentally,*  tbat  the  rate  of  circu- 
lation in  the  carotida  of  a  horse  was  as  follows,  viz. : 

During  ventricular  systole,  204  ;  in  period  inunediately  suc- 
ceeding systole  and  coiucident  with  closure  of  semilunar  valTea, 
8'6 ;  average  rate  of  period  succeeding  dicrotic  impulse  and 
second  sound,  5"9  inches  per  second. 

Thus  there  are  three  currents  of  different  rates  during  the 
period  of  a  single  complete  action  of  the  heart  After  the 
dicrotic  or  diastolic  impulse  thd  rate  grows  gradually  slower, 
till  just  before  the  repetition  of  the  imptdse  (i.e.,  during  tha 
momentum  of  auricular  systole),  when  it  is  almost  nil. 

He  also  found  that  as  the  small  arteries  are  approached  the 
systolic  impulse  rapidly  diminishes,  and  the  dicrotic  (diastolic) 
impulse  becomes  very  feeble  or  is  entirely  abolished.  The 
constant  flow,  however,  is  very  much  increased  iu  rapidity. 
Thus  it  would  seem  that  by  the  elasticity  of  the  large  arteries 
the  impulse,  both  systolic  and  dicrotic,  is  gradually  converted 
into  a  continuous  force,  under  which  the  flow  in  the  smaller 
vessels  becomes  constant,  and  by  an  equal  distribution  of  that 
force,  also  more  rapid;  that  the  current  in  the  large  arteries 
is  intermittent ;  in  those  of  medium  size  remittent ;  and  in  the 
very  small  arteries  nearly  constanff 

Increase  of  rate  no  less  than  of  force  of  current  has  the  eifect 
of  intensifying  friction ;  but,  as  both  force  and  rate  of  circulation 
are  at  their  maximum  during  ventricular  systole,  it  is  quite 
intelligible  that  a  murmur  whether  organic  or  non-oiganic, 
depending  upon  blood -friction,  should  be  systolic  in  rhythm ; 
and  furthermore  as,  other  circumstances  being  equal,  friction 
must  be  greatest  where  the  passage  is  narrowest,  the  seat  of 
murmur  of  either  kind  will  be  that  of  the  moat  constricted 
portion  of  the  vessel  Now,  even  in  the  healthy  state,  the 
narrowest  portion  of  the  aorta  and  pulmonary  artery  is  the  orifice 
of  both  vessels ;  hence  the  occurrence  of  hiemic  murmur  by 
preference  in  these  situation.^. 

It  is  worthy  of  remark,  as  aflbrding  further  evidence  in  support 
of  this  view,  that  whilst  hamic  systolic  aortic  miuTuur  may  or 

"  Nomtllei  Utrherdui  ETpnimailaltt  tur  let  SlBuvmeHU  el  la  Bniiti  WDTBtaii* 
■At  Caur  niiiiogtt  a«  point  de  rue  tie  la  FAi/iiaogU  SltJkaU,  Paris,  1856. 
t  PKsriology  of  Han,  by  A.  Flint,  vol  i. 
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may  not,  according  to  the  force  and  ef&cacy  of  its  several  con- 
tributory causes,  be  accompanied  by  murmur  in  the  arteries,  the 
latter  never  occurs  unaccompanied  by  murmur  at  the  orifice  of 
the  aorta,  except  where  caused  by  extrinsic  pressure  upon  the 
vessel,  morbid  narrowing  of  its  calibre,  or  roughness  of  its 
interior. 

Vibration  of  the  heart  or  vessels  is  due  in  part  to  friction ;  but 
likewise,  in  some  degree,  to  the  existence  of  an  eddy  or  ripple 
in  the  passing  current.  In  organic  disease  this  is,  in  many  in- 
stances, sufiSciently  pronounced  to  be  perceptible  to  the  coarser 
sense  of  touch;  but  in  cases  of  non-organic  murmur  due  to 
modified  constitution  of  the  blood,  vibration  is  never  detectable 
by  the  hand  as  fremitus,  though  manifest  to  the  finer  sense  of 
hearing. 

Chauveau  has  shown,  experimentally,  that  when  a  liquid 
current  is  hurried  past  a  constriction  in  its  passage  into  a  wider 
space  beyond,  a  ripple  or  perturbation  in  the  current  is  created, 
giving  rise  to  vibration  and  murmur. 

Corrigan,  in  1829,  clearly  established  this  by  experiments 
conducted  upon  the  intestine  of  an  animal.  He  says  :*  "  While 
the  intestine  was  tense  no  sound,  or  a  murmur  exceedingly 
indistinct,  was  heard ;  but  any  part  being  constricted  so  as  to 
produce  an  alteration  in  the  motion  of  the  fluid,  a  very  loud 
bruit  de  soufflet  immediately  became  evident."  I  have  already 
criticised  this  passage  (p.  172)  on  the  ground  of  its  containing 
a  denial  of  friction-murmur  from  water-currents  passing  imder 
strong  pressure  through  tubes,  whether  solid  or  not,  and  inde- 
pendently of  constriction.  I  may  add  that  I  cannot  accept 
the  conclusion  of  the  author  that,  in  experiments  of  the  kind 
described  by  him,  murmur  is  audible  only  on  the  distal  side  of 
the  constriction ;  because  the  influence  of  friction  as  a  factor, 
would  be  thereby  in  effect  excluded.  I  have  carefully  repeated 
Corrigan's  experiments,  using  a  human  intestine  under  a  water- 
pressure  of  several  pounds  to  the  square  inch,  sufficient  ulti- 
mately to  rupture  the  intestine,  and  have  satisfied  myself,  and 
my  assistants,  of  the  existence  of  bruit  on  the  proximal  side 
of  the  constriction  produced  by  means  of  a  strong  cord.     Still, 

•  Lancet,  April  lltli,  1829. 
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Corrigan  has  established  the  main  fact  of  the  existence  of  ripple, 
and  consequent  vibration  and  murmur,  beyond  the  seat  of  con- 
striction. 

Friction,  whether  inter-corpuscular  or  vaso-corpuscular,  in  a 
degree  adequate  to  the  production  of  murmur  in  blood  im- 
poverished as  to  its  solids,  or  diminished  as  to  its  absolute 
volume,  is  due  mainly  to  atony  or  relaxation  of  the  vascular 
walls,  and  low  arterial  tension  consequent  upon  malnutrition 
of  the  vaso-motor  nerve  centres. 

Vibration  is,  I  believe,  traceable  to  the  same  cause.  I  am 
glad  to  find  that  in  this  opinion  I  am  fortified  by  the  authority 
of  M.  Marey,  who  says :  "  The  murmurs  which  anaemia,  chlorosis, 
and  fever  produce  at  the  level  of  the  orifice  of  the  aorta,  are  due 
to  lowering  of  arterial  tension,  and  the  greater  rapidity  with 
which  ventricular  systole  is  accomplished."* 

In  this  state  of  the  arteries,  and  owing  to  the  constant  and 
rapid  oscillation  of  their  walls,  the  blood  does  not  move  in  an 
equable  current,  but  is  thrown  into  a  series  of  ripples  or  eddies 
by  which  collision  and  friction  are  multiplied.  Should  con- 
striction or  other  obstruction  to  the  onward  flow  of  the  current 
present  itself,  vibration,  as  shown  by  Corrigan  and  Chauveau, 
will  be  intensified,  and  the  murmur  proportionately  louder. 

There  can  be  no  doubt  that,  as  long  since  urged  by  Stokes,"f" 
many  organic  murmurs  are  reinforced,  or  even  in  greatest  part 
constituted,  by  morbid  sound  arising  from  the  friction  and  vibra- 
tion of  impoverished  blood  in  transit  through  rough  or  con- 
stricted passages;  and  that  the  alleged  cure  of  organic  disease  of 
the  heart,  and  the  actual  improvement  of  the  patient's  health 
which  so  often  follows  tonic,  and  especially  chalybeate  treat- 
ment persistently  continued,  are  to  be  attributed  to  the  im- 
proved condition  of  the  blood,  and  the  consequent  cessation  of 
murmur  qiu>ad  anaemia. 

The  diagnosis  of  hamic  cardiac  murmurs  has  reference  mainly 
to  the  distinction  between  such  murmurs  and  those  of  organic 
origin ;  and,  in  most  instances,  may  be  confidently  made  from  a 
careful  consideration  of  the  actual  physical  signs  and  the  symp- 

*  Arch.  Qtniral  de  Midecine,  par  le  Dr.  Parrot,  Aout,  1866. 
t  JHseatet  of  (he  Heart  and  AorUh  1854. 
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toms  exhibited  by  the  patient.  In  the  few  instances  where  this  is 
not  possible,  a  full  consideration  of  the  antecedent  history  of  the 
case,  and  further  observation  of  the  eflfect  of  treatment,  which 
in  doubtful  cases  should  always  proceed  on  the  assumption  of 
the  murmur  being  of  haemic  origin,  will  remove  all  diflSculty. 
Cases  of  this  doubtful  nature  are  usually  of  mixed  character, 
being  due  to  anaemia  and  to  structural  alteration  in  varjring 
relative  proportions ;  and  the  degree  in  which  each  of  these 
causes  operates  can  be  determined  only  by  treatment.  If,  in 
any  given  case,  abatement  without  cessation  of  the  murmur,  and 
improvement  in  the  general  condition  of  the  patient  result  from 
the  persistent  use  of  chalybeates  and  of  regimen  adapted  to 
the  amelioration  of  the  blood,  not  only  may  the  diagnosis  of  a 
mixed  case  be  confidently  made,  but  the  degree  in  which  the 
humoral  and  the  structural  element  had  respectively  operated, 
may  be  likewise  satisfactorily  determined  by  a  comparison  of  the 
previous  with  the  actual  signs  and  symptoms. 

Cardiac  murmurs  of  haemic  origin  are  invariable  basic,  they 
are  loudest  at  midsternum  or  in  the  anatomical  site  of  the 
orifices  of  the  Aorta  and  pulmonary  artery ;  with  this  point  as 
centre  they  have  a  diffusion-area  of  three  to  four  inches  in 
diameter,  according  to  the  intensity  of  the  murmur  and  the 
conducting  qualities  of  the  chest  wall ;  but  they  never  exhibit  a 
definite  line  of  propagation,  as  is  the  case  with  organic  murmurs 
in  this  situation. 

Not  unfrequently,  but  only  in  aggravated  examples,  murmur 
likewise  exists  at  some  point  of  the  ascending  and  transverse 
aorta,  and  in  the  carotid  and  subclavian  arteries,  but  never,  as 
far  as  I  have  observed,  in  unbroken  continuity  throughout  these 
vessels ;  a  feature  in  which  they  differ  from  organic  murmurs 
at  the  orifice  of  the  aorta.  The  latter  are,  moreover,  not  infre- 
quently audible  at  the  apex,  though  with  diminished  intensity ; 
the  former  never. 

Finally,  in  the  recumbent  posture  feeble  haemic  murmurs  are 
in  many  instances  inaudible,  but  are  promptly  developed  when 
the  patient  sits  up  ;  they  are  usually  soft  and  blowing  in  quality 
but  subject  to  considerable  variation  in  this  respect,  assuming 
occasionally  a  sharp  or  sawing  character;  whereas,  organic  aortic 
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murmur  is  never  entirely  suspended,  save  in  extreme  debility  of 
the  patient,  and  undergoes,  with  change  in  the  posture  of  the 
body,  an  alteration  in  degree  of  loudness  but  not  in  quality  of 
sound. 

In  the  principal  arteries  of  the  body,  down  to  those  of  the 
third  order,  murmur  may  be  developed  in  certain  pathological 
conditions. 

Bouillaud  maintains  that  in  a  state  of  health  murmur  is 
produced  in  these  vessels  by  the  shock  and  friction  of  the 
blood  against  the  vascular  walls  at  each  stroke  of  the  left  ven- 
tricle.* 

According  to  him,  arterial  murmur  varies  with  the  strength  of 
ventricular  contraction,  liquidity  of  the  blood,  and  the  thickness, 
tension,  and  internal  smoothness  of  the  arteries.  Thus  the 
physiological  murmur  passes  by  imperceptible  gradations  into 
that  which  is  recognized  as  pathological,  and  named  by  him 
bruit  de  soufflet  ordinaire  et  intermittent 

I  cannot  admit  the  existence  of  physiological  arterial  mur- 
mur, although  a  priori  I  should  have  expected  it,  bearing  in 
mind  the  occurrence  of  murmur  in  metallic  or  elastic  tubes 
through  which  water  passes  under  strong  pressure.  As  a 
matter  of  fact,  however,  I  have  failed  to  discover  this  phenome- 
non in  the  arteries  of  the  healthy  body;"|"  and  if  speculation 
were  not  prohibited  in  a  science  of  experiment,  I  would  venture 
to  suggest,  whether  its  absence  may  not  be  due  to  the  layer  of 
white  corpuscles  by  which  normally  the  vessels  are  lined,  and  by 
which  friction  of  the  passing  current  against  the  vascular  wall 
may  possibly  be  obviated.  Arterial  murmur  in  the  pathological 
sense  may  arise,  according  to  Bouillaud,  from,  1.  Pressure  on 
the  artery  in  which  it  exists;  and  of  this  he  offers  as  an  ex- 
ample the  so-called  bruit  placentaire  which  he  attributes  to 
pressure  of  the  gravid  uterus  upon  the  iliac  arteries ;  2.  Aneu- 
rism ;  3.  Eoughening  of  internal  surface  of  artery  by  calcareous 
or  cartilaginous  plates  with  or  without  narrowing;  4  Passage 

*  TVaiU  ClirUque  des  Maladies  du  Caur,  torn,  i.,  1835. 

t  If  the  noise  produced  by  sudden  tension  of  the  vessel,  and  friction  of  it  against 
the  end  of  the  stethoscope  during  expansion  be  excluded,  there  is  nothing  to  present 
eren  the  sembUnce  of  murmur. 
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of  blood  from  an  arteiy  into  a  vein  (in  this  instance,  how- 
ever, the  murmur  is  venous  not  arterial) ;  5.  Great  agitation  of 
the  arterial  system  as  in  anemia  and  cMorosis. 

In  addition  to  intermittent  arterial  murmur,  synchronous 
with  ventricular  systole  and  arterial  diastole,  which  is  the 
ordinary  form  in  which  this  phenomenon  is  presented,  Bouil- 
laud  admits  three  others,  namely,  bruit  de  soufflet  corUinu,  ou 
a  double  courant ;  bruit  ou  souffiement  de  didble ;  and  siJlemerU 
moduli,  ou  chant  des  ariircs. 

Bruit  de  soufflet  continu,  he  describes  as  consisting  of  two 
murmurs,  seemingly  continuous,  the  first  of  which  is  very  loud 
like  that  of  a  forge  bellows,  and  succeeded  immediately  by 
another  much  less  loud ;  sometimes  it  resembles  the  cooing  of  a 
turtle  dove,  sometimes  the  whistling  of  the  wind  through  a 
chink  or  key-hole.  It  occasionally  passes  by  a  gradual  ascent 
into  the  bruit  de  diable,  and  may  be  always  made  to  do  so  by 
regulated  pressure. 

Bruit  de  diable,  so  named  from  its  resemblance  to  the  whiz- 
zing noise  made  by  the  "  diable,"  which  is  a  French  toy  played 
by  whipping,  is  regarded  by  Bouillaud  as  arterial  in  origin,  and 
most  frequently  heard  in  the  carotid  and  subclavian  arteries ; 
usually  on  one  side  only  and  more  frequently  the  left  than  the 
right;  but  according  to  Laennec  it  is  more  common  on  the 
right  side,  and  in  this  opinion  I  concur.  Even  when  audible  on 
both  sides  it  is  louder  on  one  side  than  on  the  other.  It  is 
subject  to  capricious  and  irregular  intermittences  which  are  at 
present  inexplicable.  Gentle  pressure  with  the  stethoscope 
sometimes  enfeebles  it,  sometimes  converts  it  into  a  growL  It  is 
rendered  louder  by  turning  the  head  to  the  side  under  examina- 
tion, and  enfeebled  or  suspended  by  lifting  the  larynx  from 
the  arteries.  Prolonged  effort  of  the  person  examined,  and 
pressure  on  the  vessel  above  the  point  auscultated,  promptly 
suppress  it. 

The  general  accuracy  of  this  graphic  sketch  of  bruit  de  diable 
by  BouiUaud  I  readily  admit ;  but,  with  the  most  recent  writers 
on  this  subject,  I  regard  the  phenomenon  as  of  venous  origin, 
and  as  having  its  seat  in  the  jugular  veins.  Indeed,  it  is  now 
veiy  generally  named  "jugular  murmur,"   or  "venous  hum." 
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The  fact,  admitted  by  Bouillaud,  that  gentle  pressure  above  the 
point  examined  will  siiflBce  to  suppress  the  murmur,  is  prima 
facie  evidence  against  his  doctrine ;  and,  still  further,  the  now 
universally  admitted  fact  that  this  phenomenon  is  all  but 
confined  to  the  right  side  of  the  neck,  points  directly  to  the 
superior  cava  and  its  tributaries  as  being  its  seat.  Finally,  its 
continuous  t£ough  modulated  character  may  be  regarded  as 
confirmatory  of  this  view. 

The  musical  arterial  modulation  described  by  Laennec,  as 
consisting  of  "  musical  tones  as  if  the  artery  were  become  a 
vibrating  string  from  which  two  or  three  notes  were  drawn  out 
in  succession  by  advancing  and  drawing  back  the  finger  upon 
it,"*  distinguished  by  Bouillaud  as  sifflemcnt  modxiM  ou  chant 
des  artires,  and  compared  by  him  to  the  buzzing  of  a  fly,  is 
peculiar  to  delicate,  nervous,  and  anaemic  subjects,  as  correctly 
stated  by  Bomllaud.  In  such  subjects,  usually  females,  I  have 
occasionally  heard  it  in  the  arch  of  the  aorta  and  its  primary 
branches,  but  not  elsewhere ;  it  consists  of  a  whistling,  squeak- 
ing note,  variable  in  pitch  and  quality,  and  generaUy  inaudible 
when  tHe  body  is  recumbent  and  the  nervous  system  in  a  state 
of  functional  quiescence,  but  promptly  brought  out  by  mental 
excitement  or  sudden  assumption  of  the  erect  posture.  In  one 
notable  case  the  arteries  were  remarkably  tortuous,  and  the 
patient  was  liable  to  sudden  and  unaccoimtable  flushings  of  the 
face.  This  musical  note  ascends  with  the  ventricular  systole, 
and  usually,  but  not  invariably,  descends  with  the  recoil  of  the 
arteries ;  its  precise  mode  of  production  is  not  known,  but  as  to 
cause,  it  is  unquestionably  a  nervous  phenomenon. 

In  the  remarkable  case  above  alluded  to,  it  was  noticeable 
that  the  patient's  face  became  suddenly  flushed  on  my  appearing 
at  her  bed-side  during  the  morning  visit,  and  coincidently  the 
murmur  was  unusually  loud ;  and  on  visiting  her  again  before 
leaving  the  ward  I  have  repeatedly  found  the  face  pale,  the 
pulse  tranquil,  and  the  murmur  all  but,  or  even  quite,  inaudible. 
Whether  arterial  lesion,  other  than  the  tortuous  condition  already 
alluded  to,  existed  in  this  case,  I  cannot  say ;  and  it  is  probable 
that,  as  palpitation  and  marked  acceleration  of  pulse  always 

*  Forbes*  tranaUtion,  p.  557. 
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preceded  increase  of  the  murmur,  the  nervous  influence  acces- 
sory to  it  operated  not  dircQtly  upon  the  vessels,  but  through  the 
heart.  It  is  not  diflScult  to  conceive  that  the  heart  propelling 
with  increase  force  and  rapidity  successive  volumes  of  blood  into 
the  primary  arterial  trunks,  would,  if  these  were  flexuous,  be 
competent  to  develope  in  them  a  murmur  of  very  high  pitch, 
synchronous  with  the  contraction  of  the  ventricles,  and  occa- 
sionally also  continued  into  the  systole  of  the  artery. 

In  several  instances  I  have  heard  the  simple  arterial  souffle  in 
the  arteries  of  the  neck  and  shoulder,  when  no  murmur  what- 
ever existed  in  the  heart  or  aorta.  In  the  carotids  I  have  heard 
such  a  murmur  in  the  person  of  a  nervous  female,  with  a  weak 
and  dilated  heart,  a  month  after  confinement ;  it  existed  inde- 
pendently of  pressure,  which,  however,  rendered  it  proportion- 
ately louder. 

I  confess  I  am  unable  to  account  for  strictly  localized  and 
transient  carotid  murmur  in  this  and  many  similar  cases,  in 
which  no  palpitation  of  the  heart,  and  presumably  no  arterial 
disease  existed ;  and  certainly  no  enlargement  of  the  thyroid, 
or  other  cervical  tumor.  Is  it  to  be  regarded  as  the  result  of 
local  arterial  inhibition  through  the  agency  of  the  great  splanch- 
nic, or  vaso-inhibitory  system  of  nerves  ? 

With  the  subclavian  arteries,  however,  the  case  is  different 
In  these  vessels  I  have  in  numerous  instances  heard  bellows 
murmur  in  two  different  connexions,  and  of  widely  different 
import ;  namely  (a)  in  cases  of  disproportionate  development  of 
the  subclavian  muscle,  as  in  artificers,  such  as  blacksmiths, 
sawyers,  etc.,  who  use  their  arms  much  in  the  pursuit  of  their 
calling ;  and  (b)  in  the  subjects  of  primary  tubercular  deposition 
in  the  extreme  apex  of  the  corresponding  lung. 

Doctor  Richardson  avers*  that  he  has  never  examined  the 
chest  of  a  carpenter,  cabinetmaker,  or  sawyer,  without  finding 
subclavian  murmur.  He  states,  and  very  correctly,  that  where 
it  exists  it  is  always  intensified  by  the  subject  under  examina- 
tion holding  the  corresponding  arm  horizontally  or  at  right 
angles  with  the  side,  and  that  in  many  cases  it  is  audible  only 
under  these  latter   circumstances.     This   he   accounts    for  by 

•  Medical  Tima  and  OazeUe,  1870. 
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aflwiiniTig  compression  of  the  artery  between  the  subclavius 
muscle  and  the  first  rib. 

I  have  repeatedly  met  with  subclavian  murmur  in  persons  of 
the  calling  mentioned  by  Dr.  Eichardson ;  but  in  many,  likewise, 
I  have  failed  to  find  it.  I  have,  moreover,  repeatedly  heard 
murmur  in  this  vessel  in  persons  whose  subclavian  muscles 
could  not  have  been  assumed  to  have  imdergone  excessive  de- 
velopment by  reason  of  their  avocations,  and  yet  in  whose 
lungs  there  was  no  evidence  of  tubercular  or  other  solidification. 

In  all  these  cases,  however,  the  murmur  was  either  brought 
out  or  intensified  when  the  patient  held  out  his  arm,  horizon- 
tally, for  a  few  moments,  by  the  action  of  the  muscles  of  his 
shoulder.  I  am  therefore  of  opinion,  that  Dr.  Richardson's 
theory  is  correct  quoad  his  explanation  of  the  abstract  pheno- 
menoa  I  believe  that  murmur  is  neither  audible  in  aU  who 
pursue  the  handicrafts  which  he  has  named,  and  that  it  is  not 
limited  to  such  exclusively  ;  although  undoubtedly  of  more 
frequent  occurrence  in  the  trades  which  he  has  mentioned 
than  in  any  others.  I  am  fully  convinced  of  murmur  due 
to  this  cause.  In  regard  to  the  absolute  proportion  of  all 
cases  in  which  subclavian  murmur  occurs,  and  the  influence 
of  sex  and  age  in  its  production.  Dr.  Eichardson  states*  that 
he  has  met  with  it  in  51  cases  out  of  2,000 :  ie.,  in  2-55  per 
cent  Of  these  2,000  patients,  1,011  were  females,  and  989 
males;  yet  the  murmur  existed  in  48  of  the  males,  and  in  only 
3  of  the  females;  the  yoimgest  patient  presenting  this  mur- 
mur was  aged  18,  and  the  oldest  74  years.  It  would  thence 
appear  that  subclavian  murmur  is  of  much  more  frequent 
occurrence  in  the  male  than  in  the  female  sex,  and  that  it  may 
be  present  at  any  period  of  life  from  puberty  to  old  aga+ 

Subclavian  murmur  in  persons  of  phthisical  proclivity  is  of 
much  greater  diagnostic  and  practical  importance.  In  these  it 
exists  usually  on  one  side,  and  only  at  the  acme  of  inspiration. 
During  this  portion  of  the  respiratory  act  it  is  remarkably  loud, 
and  is  repeated  once,  twice,  or  oftener,  according  to  (a)  the  dura- 

♦  Loco  eitat, 

t  Dr.  Leared  {Medical  Time$  and  Gazette,  October  Slat,  1868.)  prefers  to  attribute 
arteriid  murmor,  generally,  to  local  arterial  contraction  from  reflax  irritation. 
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tion  of  the  inspiratory  effort,  and  (6)  the  rate  of  pulsation  of 
the  heart,  corresponding  exclusively  with  ventricular  systole. 
Subclavian  murmur  having  the  connexion  and  characters  now 
mentioned,  viz.,  co-existence  with  certain  presumptive  symptoms, 
with  or  without  other  physical  signs  of  incipient  pulmonary 
phthisis,  and  being  audible  at  one  side,  at  the  acme  of  inspira- 
tion only,  irrespectively  of  the  position  of  the  corresponding 
arm,  I  regard  as  strong  evidence  of  solidification  of  the  apex  of 
the  limg.  I  am  limited  for  confirmation  of  this  view,  however, 
to  observation  of  the  subsequent  progress  of  only  a  few  such 
cases,  and  have  not  had  the  advantage  of  a  post  ?7w>r^«m  examina- 
tion of  the  body  in  any.  Nor  is  it  difficult  to  aflford  a  rational 
explanation  of  the  phenomenon.  At  the  acme  of  inspiration 
the  apex  of  the  lung  glides  forwards  beneath  the  arch  formed  by 
the  subclavian  artery  in  its  first  and  second  stages,  brushing  its 
anterior  surface  forcibly  against  that  vessel  in  its  ascent 

If  in  this  situation,  namely,  where  the  imprint  of  the  vessel 
in  the  shape  of  a  semicircular  indentation  on  the  anterior  sur- 
face of  the  apex  may  be  observed  in  the  healthy  lung,  the 
pulmonary  structure  has  become  solid,  it  is  conceivable  that  a 
murmur  in  the  vessel  may  result  from  pressure  made  upon  it 
by  the  solid  portion  of  the  lung,  at  the  moment  when  the  parts 
are  brought  into  mutual  contact,  by  ascent  of  the  apex  in  inspi- 
ration. 

Venous  murmur  is  a  phenomenon  of  considerable  speculative 
interest;  it  has  afforded,  and  still  continues  to  afford,  subject 
matter  for  the  most  ingenious  and  diverse  speculations.  It  was 
first  observed  by  Laennec,  who  compared  it,  not  inaptly,  to  the 
roaring  of  the  sea  heard  at  a  distance ;  and,  still  more  appro- 
priately, to  the  continuous  but  undulating  sound  heard  on 
applying  a  spiral  sea-sheU  to  the  ear.  Laennec,  however,  located 
this  phenomenon  in  the  carotid  arteries,  alleging  that  it  was 
occasionally  audible  likewise  in  the  heart.  This  opinion  was 
adopted  and  advocated,  with  much  force  and  ingenuity,  by 
Andral,  Bouillaud,  Corrigan,  Laharpe,  Vemois,  Marey,  and  Beau. 

In  1837,  Dr.  Ogier  Ward,*  of  Birmingham,  propounded  the 
doctrine  of  the  venous  origin  of  the  continuous  cervical  murmur, 

*  Medical  Gazette,  vol.  xz.»  p.  7. 
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up  to  ^t  time  regarded  as  having  its  seat  in  tlie  arterias  of  the 
neck. 

Hope  adopted  this  opinion,  which  was  subsequently  professed 
by  Hughes,  Bellingham,  Walshe,  and  Stokes,  In  France,  Aran, 
Mooeret,  Hardy  and  Beljier,  Chauveau,  Earth  and  Roger,  and 
Parrot,  advocate  tlie  same  view,  which  is  now  all  but  univer- 
sally held  by  physicians. 

Laennec  regarded  this  murmur  as  a  purely  nervous  phenome- 
non, and  due  immediately  to  spasmodic  contraction  of  the  arteiies. 

Bonillaud  considers  that  whilst  several  cause.9  contribute  to 
ita  production,  the  most  potent  is  friction  of  the  blood  against 
the  walls  of  the  vessel  when  that  fluid  has  undergone  changes 
of  elementary  constitution ;  and  he  sunnises  that  the  proximity 
of  the  heart,  larynx,  and  trachea  may  have  some  share  in  its  pro- 
dnction.  He  admits,  however,  his  inabihty  to  assign  to  each 
of  these  alleged  causes  its  due  value,  or  to  declare  that  other 
and  still  unknown  causes  may  not  co-operate  to  produce  this 
concrete  phenomenon. 

Andral,  with  much  reserve,  held  the  opinion  that  the  murmur 
was  due  to  the  friction  of  an  impoverished  blood,  projected  ivith 
inadeijuate  force  by  a  weakened  left  ventricle  into  arteries  par- 
tially contracU;d. 

Beau  holds  to  an  alleged  disproportion  between  the  volume  of 
the  blood  and  the  containing  arteries,  and  consequent  friction. 

Bellingham  denied  the  existence  of  venous  murmur,  save  when 
pressure  is  made  with  the  stethoscope  upon  the  vessel,  and  its 
walls  are  thereby  made  tense, 

Walshe,  likewise,  consideifl  pressure  upon  the  vein  indispen- 
sable to  the  production  of  murmur  within  it ;  although,  with 
Hamerngk  and  Skoda,  he  holds  that  two  predisposing  conditions 
mnst  exist,  namely,  a  state  of  permanent  dilatation  of  the  vein, 
and  a  reduced  volume  of  blood  circidating  tbrough  it.*  The 
former  of  these  conditions  is  presented  by  the  internal  ji^ular, 
only  at  the  point  where  it  debouches  into  tbe  innominate  vein. 
Here  the  walls  of  the  vessel  are  kept  permanently  on  the  stretch, 

•  In  the  (onrlli  edition  of  iiis  book  [1873),  Dr.  W»Uhe  does  not  reaffirm  tliin 
theorj.  Indeed,  with  the  «ingle  eiception  of  BpaDsmia,  he  deolinsB  to  iiBociate 
the  phenDminioii  with  an;  ileGnite  condition  of  the  t«iu  or  th«ir  contunU. 
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and  prevented  from  collapsing,  by  the  deep  cervical  fascia,  which 
enfolds  the  vein,  and  is  attached  to  the  fixed  points  of  the 
clavicle  and  sternum  below,  and  to  the  omohyoid,  the  sterno- 
hyoid, and  sternothyroid  muscles  on  either  side. 

The  reduced  stream  of  blood  descending  from  the  vessel  above, 
into  this  dilated  and  patulous  portion  of  it,  assumes  a  spiral 
course ;  and,  by  the  exaggerated  friction  and  vibration  of  the 
tense  walls  of  the  vessel  thereby  produced,  becomes  a  cause  of 
murmur  and  fremitus. 

This  is  an  exceedingly  ingenious  theory,  but  at  least  two  fatal 
objections  may  be  urged  against  it;  namely,  the  necessary  assump- 
tion of  a  reduced  volume  of  blood,  and  the  necessary  consequence 
of  fremissement.  It  is  notorious  that  venous  murmur  may  be 
associated  with  a  simply  spansemic  state  of  the  blood,  irrespec- 
tively of  decrease  of  its  mass ;  and  no  less  so,  that  in  a  large  prp- 
portion  of  the  cases  in  which  it  is  heard  no  fremitus  can  be 
detected. 

Marey,*  who  adheres  to  the  doctrine  of  the  arterial  origin  of 
the  murmur  in  question,  regards  anaemia  as  a  remote  or  indirect 
cause  of  the  murmur  by  lowering  arterial  tension;  in  conse- 
quence of  which  the  capillaries  permit  a  more  ready  outflow. 
Hence,  when  pressure  is  made  with  the  stethoscope  on  one  of 
the  large  arteries,  the  portion  of  the  vessel  beyond  the  point 
subjected  to  pressure  is  rapidly  emptied  of  blood  through  the 
capillaries,  or  tends  to  be;  its  walls  become  relaxed,  vibrate, 
and  produce  murmur 

It  is  not  necessary  to  combat  this  doctrine,  which  is  based 
upon  an  erroneous  view  as  to  the  seat  of  the  murmur ;  other- 
wise it  would  be  sufficient  for  this  purpose  to  remark,  that  the 
murmur  is  much  louder  on  the  cardiac  than  on  the  distal  side 
of  the  point  of  pressure. 

M.  Vernois"!"  thought  the  murmur  arose  from  friction  of  the 
blood  against  the  folds  which  were  formed  in  the  walls  of  the 
arteries,  consequent  upon  reduction  in  volume  of  the  contained 
blood. 

M.  De  La  Harpe,  considering  only  the  density  of  the  blood, 

*  Phytiologie  Midiealt  de  la  CiretUalion  du  Sangt  p.  476,  Parii,  1868. 
t  Etuda  Phf/sioloffiques  et  Clin.  de$  Bruits  da  ArUres.    (Theses  de  Paris,  1837, 
No.  cccclxxviiL) 


VEXOUS  MUHMUK.  261 

compared  the  arterial  current  to  that  of  a  columu  of  air  in  a 

pipe,  yielding,  like  the  latter,  sonorous  vibrations. 

M.  Aran,"  regarding  continuous  and  musical  murmurs  as  of 
venons  origin,  attributed  thera  to  increased  rapidity  of  circula- 
tion, and  to  friction,  both  intrinsic  and  against  the  walls  of  the 
veasel,  consequent  \ipon  impoverishment  of  the  blood.  Such 
was  likewise  the  opinion  of  Earth  and  Roger. 

M.  Chauveau.f  holding  these  murmurs  to  be  venous,  attri- 
buted them  to  the  vibration  of  a  central  current,  or  "  fluid  vein," 
which  is  formed  in  the  roots  of  the  venai  innominatEe,  owing  to 
the  inability  of  this  portion  of  the  vessels  to  accommodate  itself 
to  the  retluced  volume  of  the  blood  (see  page  183). 

M.  Hej-nsius.J:  considers  vascular  murmurs,  in  general,  due  to 
a  peculiar  movement  of  blood  in  a  dilated  portion  of  the  vessel, 
and  beyond  a  constriction.  He  holds  that  local  contraction  in 
the  calibre  of  a  vessel,  must  create  eddy  and  murmur  in  the 
dilated  portion  in  advance  of  the  constriction. 

M.  le  Dr.  Parrot§  concludes  from  his  observations  that  venous 
murmurs  in  the  neck,  both  intermittent  and  continuous,  are 
due  to  vibration  of  the  blood- corpuscles  produced  by  the  passage 
of  a  current,  afflux  or  reflux,  through  the  embouchure  of  the 
internal  jugular  vein. 

When  the  murmur  is  intermittent,  it  is  synchronous  with 
uurictdar  contraction  and  jugular  pulsation,  and  is  caused,  ac- 
cording to  Parrot,  by  the  passage  of  a  reflux  current,  under  the 
pressure  of  auricular  systole,  from  the  temporarily  distended 
vena  cava  into  the  relaxed  jugular  ;  the  orifice  of  debouchment 
of  the  latter  vessel  being  now  incompletely  closed  by  its  valves. 

The  continuous  murmur,  or  bruit  de  diable,  is  composed  of 
two  elements;  namely,  that  just  described,  and  another,  less  loud, 
which  immediately  succeeds  it,  and  which  is  itself  caused  by  the 
onward  flow  of  blood  &om  the  jugular,  now  distended  by  the 

•  Opiu  dial. 

t  "  Etudes  pratiquta  but  1m  Munnurea  Vaionlauea  ou  Braita  de  Souffle,  ti  but 
leor  Tdeur  Sftii«o!ogi<iut"    (.OaoMe  Utdkale  dt  Pari;  1868,  p.  S*7,  rt  tiav.) 

X  Jour^utl  de  la  Phytiologie,  torn,  iii.,  p.  723. 

%  Arclum  Oiniraht  dt  mdedne,  ISQT,  torn,  L,  p.  CIS,  el  luir.    To  tlia  lemied 
author  of  the  but  quoted  Article  I  am  indebted  foT  manj  of  tlie  preceding  n 
and  for  nnch  valuable  iufarniadoD  on  this  subject. 
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preceding  auricular  systole,  into  the  cava,  relaxed  coincidently 
with  the  commencement  of  auricular  diastole. 

It  would  be  difficult  to  explain  why,  in  this  view  of  its 
causation,  venous  murmur  should  not  exist  in  every  case  of 
engorgement  of  the  right  chambers  of  the  heart  Yet,  such  is 
notoriously  not  the  case;  whilst,  on  the  contrary,  venous  mur- 
mur is  usually  uneissociated  with  venous  engorgement.  Besides, 
careful  attention  will  show  that  the  murmur  is  one  of  afflux 
exclusively.  Neither  can  I  assent  to  the  doctrine  of  M.  Parrot, 
that  few  persons,  even  in  good  health,  are  free  from  venous 
murmur ;  in  fact,  that  its  presence  is  the  rule,  and  its  absence 
the  exception. 

Hope  has  taken  a  more  correct  view  of  the  conditions  and 
cause  of  venous  murmur,  regarding  it  as  a  symptom  of  ansemia  ; 
under  which  term  he  includes  not  only  diminution  of  volume, 
but  likewise  attenuation  of  the  blood.  According  to  him,  it  is 
immediately  due  to  the  twofold  cause,  of  ripple  of  the  current, 
and  vibration  of  the  walls  of  the  vessel ;  and  few  persons  ex- 
hibiting any  degree  of  anaemia  are  free  from  it.  He  does  not, 
however,  attempt  to  explain  the  connexion  of  these  proximate 
causes  of  murmur  with  a  simply  hydraemic  condition. 

Hope  very  correctly  states  that  the  ordinary  venous  murmur 
is  a  continuous  bruit  de  soufflet,  but  liable  to  augmentations 
due  to  the  saccade  of  the  adjacent  artery,  and  to  certain  modifi- 
cations of  tone  from  pressure  upon  the  internal  jugular  vein,  in 
which  the  murmur  is  most  frequently  located.  The  external 
jugular,  and,  indeed,  all  the  large  and  medium-sized  veins  of  the 
body  may,  however,  be  the  seat  of  murmur  in  aggravated 
anaemia. 

The  rhythmical  augmentations  of  the  murmur  very  generally 
met  with,  coinciding  as  they  do  with  ventricular  systole,  were 
regarded  by  Bouillaud  as  constituting  the  second  element  of  a 
duplex  arterial  murmur.  By  gentle  pressure  upon  the  vein,  the 
murmur  may  be  so  altered  in  quahty  as  to  resemble  the  noise 
made  by  a  child's  humming-top ;  this  is  the  "  venous  hum  "  of 
Hope ;  a  designation  certainly  more  intelligible,  at  least  outside 
France,  than  the  synonyme  "bruit  de  diable."  Occasionally,  and 
to  appearance  capriciously,  the  murmur  undergoes  a  still  further 
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elevatdon  of  pitch,  and  assumes  a  musical  chatacter ;  aptly  com- 
pared by  Hope  to  a  delicate  whistle  produced  by  the  lips,  the 
noise  made  by  the  wind  passing  through  a  key-hole  or  crevice, 
the  singing  of  a  kettle,  or  the  soug  of  a  mosquito,  in  different 
examples.  In  all  these  cases,  I  have  no  doubt  that  the  variation 
of  murmur  is  due  to  alteration  in  the  rate  of  circidation,  of  vas- 
cular pressure,  or  of  tension  of  the  walls  of  the  vessel,  separately 
or  conjointly ;  and  consequent  upon  an  insensible  movement  of 
the  body,  contraction  of  adjacent  muscles,  tension  of  the  iut^u- 
ment,  or  vaso-motor  influence  operating  on  the  heart  or  directly 
upon  the  vein. 

Respiration  exercises  a  marked  influence  upon  jugular  mur- 
mor.  As  stated  by  Hope,  it  is  augmented  by  a  full  inspiration, 
when  it  assumes  a  vushiiig  character;  and  by  a  prolonged  or 
forced  expiration,  it  is  all  but,  or  even  entirely  suspended. 
Gentle  pressure  above  the  point  auscultated  renders  the  murmur 
louder;  and  strong  pressure,  above  or  below  this  point,  has  the 
effect  of  altogether  suppressing  it. 

I  agi-ee  with  Laenuec  and  Hope  in  the  opinion  that  venous 
murmur  is  always  louder  on  the  right  than  on  the  left  side,  the 
authority  of  Booillaud  to  the  oontraiy  notwithstanding ;  but,  I 
cannot  subscribe  the  statement  of  Hope,  tliat  in  aU  cases  where 
it  is  audible  on  the  right,  it  is  likewise,  though  in  a  less  degree, 
present  on  the  left  side.  I  have  repeatedly  noted  its  absence  on 
the  left  side,  when  distinctly  audible,  though  not  loud,  on  the 
right 

Niemeyer*  says  the  bruit  de  diable  is  louder  on  the  right 
than  on  the  left  side,  and  that  it  ceases  when  tlie  patient  as- 
sumes the  recumbent  jmsture  and  makes  a  full  inspii-ation.  He 
adopts  the  hypothesis  of  Hamerngk  and  Skoda,  as  to  the  mode 
of  its  production ;  viz.,  that  it  is  due  to  a  twofold  cause :  per- 
manent expansion  of  the  internal  jugular  at  its  termination  in 
the  innominate  vein,  and  a  vortigenous  movement  of  the  di- 
minished blood-current  in  passing  through  this  poition  of  the 
vessel,  and  consequent  >-ibration  of  its  tense  walls.  The  objec- 
tions already  m'ged  against  this  theory,  are  not  in  any  degree 

■  A  Text-Book  of  Practical  Mtdicint,  trADilated  by  Humptire;s  itnd  fiacklcy, 
N«*  Votk,  ISflB,  Tol.  it,  p  725. 
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lessened  by  the  sanction  it  revives  fix)m  the  high  authority  of 
Memeyer ;  it  is  no  less  characteristic  of  simple  spansemia  when 
the  blood  has  suffered  no  diminution  of  volume,  than  it  is  of 
the  condition  induced  by  absolute  loss  of  blood.  Nor  can  I 
assent  to  the  statement  of  Niemeyer,  that  venous  murmur  may 
be  induced  in  persons  free  from  any  abnormity  of  the  blood,  by 
causing  them  to  rotate  the  head  towards  the  opposite  side; 
when,  as  he  believes,  the  pressure  made  upon  the  vein  by  the 
omohyoid  muscle  becomes  a  cause  of  murmur.  I  have  never 
heard  genuine  venous  murmur  in  healthy  persons  under  the  cir- 
cumstances just  mentioned,  nor  as  a  consequence  of  simple 
pressure  upon  the  vein,  however  made. 

Bruit  de  diable,  then,  I  regard  as  a  sign  of  absolute  reduction 
of  volume,  or  of  attenuation  of  the  blood.  It  is  frequently  ab- 
sent on  the  left  side,  and,  when  present  on  both  sides,  is  always 
louder  on  the  right.  It  is  intensified  when  the  patient  changes 
from  the  recumbent  to  the  sitting  posture,  and,  for  a  moment, 
ceases  to  be  audible  on  resumption  of  the  former  of  these  pos- 
tures ;  but,  after  a  brief  interval,  it  may  be  again  heard,  though 
with  diminished  intensity.  It  is  louder  during  inspiration  than 
during  expiration,  and  by  holding  the  breath,  is  entirely  sus- 
pended. Light  pressure  upon  the  jugular  above  the  clavicle, 
whether  made  with  the  stethoscope,  the  finger,  or  through  the 
muscles  by  rotation  of  the  head,  intensifies  the  murmur,  whilst 
stronger  pressure  entirely  stops  it.  It  gradually  ceases  under 
appropriate  treatment  directed  to  the  faulty  condition  of  the 
blood,  and  is,  on  the  contrary,  made  more  distinct  by  causes 
which  aggravate  that  condition.  It  is  remarkably  variable,  and 
apparently  capricious  in  regard  to  pitch,  tone,  and  absolute 
loudness ;  but  these  variations  may  in  every  instance  be  traced 
to  difierence  in  the  rate  or  force  of  the  heart's  action,  or  to  vari- 
ation of  tension  in  the  walls  of  the  vein  itself,  under  vaso-motor 
or  vaso-inhibitory  influence. 

Venous  murmur,  though  most  frequently  heard  in  the  jugu- 
lars, is  by  no  means  confined  to  these  vessels ;  it  is  present  in 
aneurismal  varix,  and  in  the  placental  and  uterine  veins  in  the 
latter  months  of  pregnancy.  I  have  likewise  repeatedly  heard  it 
in  the  sinuses  of  large  myomatous  tumors  of  the  uterus,  and  once. 
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in  the  dilated  veins  ramifying  upon  the  surface  of  a.  large  oateo- 
sarcomatous  tumor  of  the  arm  of  a  young  anemic  man,  subse- 
quently operated  on,  successfully,  by  my  friend  and  colleague, 
Mr,  Tyrrell  Indeed,  in  anjemic  subjects,  gentle  pressure  on 
any  of  the  large  veins  will  suffice  to  elicit  this  murmur. 

As  to  the  precise  mode  of  production  of  these  murmurs,  it 
luay  be  positively  affirmed  that  they  are,  like  arterial  murmurs, 
due  to  the  multiple  cause  of  mutual  collision  of  the  blood-cor- 
pusclea,  friction  of  the  blood  against  the  walls  of  the  vein,  and 
vibration  of  the  latter.  As  to  why  these  causes  operate  with 
effect  in  the  aniemic  or  spanrsmic  condition  exclusively,  it  were 
>-ain  to  attempt  an  explanation  in  the  present  state  of  know- 
ledge ;  as  the  inadequate  and  inconclusive  character  of  the  con- 
jectures, previously  referred  to,  sufficiently  testifies. 

Xfyrmmic  murmurs  are  exclusively  cardiac,  and  located  at 
the  auriculo-ventricular  oiifices ;  they  are  presumably  attribu- 
table to  irregular  contraction  of  the  ventricles,  and  imply 
the  absence  of  permanent  dilatation  or  valvular  disease.  All 
writers  agree  in  regarding  them  as  exclusively  regurgitant,  but 
two  theories  are  held  as  to  the  precise  mode  of  their  occurrence ; 
namely,  that  they  are  the  result,  upon  the  one  hand,  of  dis- 
orderly or  excessive  contraction  of  the  papillary  muscles;  or, 
upon  the  other,  of  asynchronous  or  imperfect  contmction  of 
these,  or  of  a  limited  portion  of  the  ventricular  wall  The 
former  of  these  theories  has  been  applied  in  an  especial  manner 
to  explain  the  evanescent  murmur  of  chorea,  whilst  the  latter 
has  been  adduced  to  account  for  the  raunuurs  so  fretiuently  met 
with  in  adynamic  fever,  and  in  ner\-ou8  exhaustioTi. 

Laennec  was  probably  the  first  who  directed  attention  to 
murmurs  of  tins  class.  He  says,*  "  I  can  state  with  certainty 
that  the  bellows  sound  of  the  heart  is  very  often  met  with  when 
the  organ  is  perfectly  healthy."  This  statement  applies,  no 
doubt,  equally  to  anseniic  and  dynamic  cardiac  murmurs,  which 
were  not  tlistinguished  by  Laennec,  and  were  alike  attributed  by 
him  to  spasm  of  the  heart. 

Dr.  Todd,  who,  so  early  as  1843,  insisted  on  the  connexion 
between  chorea  and  rheumatism,  reiterated  this  opinion  with 
*  Fortwe'  truulation,  p,  CSS. 
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much  emphasis  in  his  Lumleian  Lecture  in  1849.*  In  this  lec- 
ture he  dwells  upon  the  frequent  occurrence  of  mitral  systolic 
murmur  in  chorea,  and  regards  it  as  due  to  organic  valvular 
lesion,  arising  from  "  insidious  endocarditis"  of  rheumatic  origin. 
Thus,  he  considers  rheumatism  to  be  the  starting  point  of  chorea, 
but  mitral  organic  lesion  to  be  a  necessary  link  in  the  chain. 

It  is  not  possible,  however,  to  accept  this  as  a  satisfactory 
solution  of  the  difficulty ;  because,  as  Dr!  Todd  himself  remarks, 
the  natural  tendency  of  chorea  is  to  get  weU.  He  adds,  "  it  is 
rare  to  meet  with  any  symptom  of  heart  afifection  either  prece- 
ding or  accompanying  the  chorea;"  and  this,  notwithstanding 
the  admittedly  large  per-centage  of  choreics  in  which  systolic 
apex-murmur  exists. 

It  would  seem  that  the  causal  connexion  of  rheumatism  with 
chorea,  was  recognized  at  Guy's  Hospital  so  early  as  1802.")*  In 
1837,  Dr.  Bright  advocated  a  close  and  immediate  connexion 
between  pericarditis  and  chorea.  In  1839,  he  gave  examples  of 
various  forms  of  muscular  spasm,  including  chorea,  dependent 
upon  pericarditis,  and  immediately  due,  as  he  believed,  to  peri- 
pheral irritation  of  the  phrenic  nerveaj 

Dr.  Bright,  it  is  true,  did  not  advert  to  endocardial  inflam- 
mation or  murmur  in  connexion  with  chorea,  although  in  one 
of  his  cases  endocarditis  actually  existed ;  but  his  observations 
are  important,  collaterally,  as  a  contribution  to  the  theory  of 
choreic  mitral  murmur. 

In  1850,  Dr.  Botrel  declared§  that  chorea  was  only  a  special 
manifestation  of  rheumatism ;  and  in  the  following  year  (1851), 
Dr.  G.  S6e  went  further,  holding  that  in  nearly  every  case  of 
chorea  rheumatic  symptoms  were  manifested;  in  many,  however, 
only  in  the  form  of  pain. 

Trousseau  ||  only  contends  for  "  a  law  of  coincidence,"  as 
between  rheumatism  and  chorea ;  holding  that  while  either  may 
take  precedence,  rheumatism  generally  does  so,  and  that  chorea 
actually  compKcates  rheumatism  in  the  proportion  of  one-third 

♦  Medical  Gazette,  vol.  viii.,  1849,  p.  663. 

t  Bright,  in  Med.  Chirurg.  Ttxiniactions,  vol.  xxii.,  1839. 

X  Loco  citat, 

§  Chorea  conndered  as  a  Rheumatic  Affection^  Special  ThesiB,  quoted  by  Trousseau. 

II  Lectures  on  Clinical^  Medicine,  New  Sydenham  Society,  1868,  voL  I,  p.  895. 
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of  the  cases.  Under  the  head  of  rheumatism,  however,  he 
admits  without  reserve,  endocarditis ;  assuming,  with  Bouillaud, 
that  every  case  of  endocarditis  is  of  rheumatic  origin.  So 
firmly  rooted  b  this  opinion,  that,  forced  to  admit  the  occasional 
occuTTencG  of  endocarditis  iu  the  course  of  scarlatina,  he  would 
save  his  doctrine  hy  alleging  that  rheumatic  artliritb  is  a  common 
accompaniment  of  scaiJatina,  I  have  repeatedly  observ^ed  chorea 
noconnectcd  by  history  or  symptoms  with  rheumatism,  acarlati- 
ua,  or  valvular  murmur.  That  articular  pains  are  not  of  frequent, 
or  indeed  of  more  than  exceptional  occurrence  in  scarlatina,  and 
then  only  in  the  stage  of  desq^uamation  and  as  a  consequence  of 
indirect  exposure  of  the  limbs  to  cold,  is  my  firm  belief. 

Doctor  James  Begbie*  gives  three  family  hiatories  illustrative 
of  the  association  of  rheumatism,  acute  inflammation  of  the  peri- 
cardium or  endocardium,  and  chorea,  either  in  the  same  person, 
or  by  hereditary  transmission,  These  cases  are  not,  however, 
conclusive  iu  support  of  a  necessaiy  connexion  or  kindred  asso- 
ciation of  these  aflections.  In  some  of  the  examples  neither 
rheumatism  nor  cardiac  disease  existed ;  and  chorea  was 
directly  traceable  to  fright  or  imitation,  both  very  common 
causes  of  tlie  affection.  Dr.  Begbie  is  of  opinion  that  the  con- 
nexion between  rheumatism  and  chorea  ia  to  be  explained  by 
reference  to  the  morbid  condition  of  the  blood  in  the  former  of 
these  diseases. 

Babington  thinks  that  chorea,  following  affections  of  the  heart 
or  pericardium,  ia  due  to  reflex  irritation  tlm)ugh  the  cardiac 
nerves  and  ganglia ;  but  he  a/lmits  tiie  possibility  of  inflamma- 
tion of  the  spinal  meninges.-|- 

Doctor  BurrowsJ  also  explains  the  connexion  by  reflex  iirita- 
lion  of  the  phrenic  and  pneumogastric  nerves. 

Sir  T.  Watson  surmises  that  the  coimexion  between  chorea  and 

cardiac  disease  may  be  due  to  their  common  dependence  upon 

the  rheumatic  diathesis.     In  virtue  of  its  tendency  to  invade 

tibrous  structures,  rheumatism  may  give  rise,  at  the  same  time,  to 

acute  inflammation  of  the  membranes  of  the  spinal  cord  and  of 

•  CvMrBnaioiii  O  Practical  Utdicine,  1862,  p.  63. 

t  Guy'i  Uoipilal  Brpoi-U,  vol.  vi,,  p,  418. 

X  On  DUerekr*  of  Catbral  Ciitulatitm,  tootion  vil. 


268  PHYSICAL  8IQNS  OF  DISEASE  OF  THE  HEART. 

those  of  the  heart;  and  thus  become  the  cause  of  chorea  by 
mechanical  irritation  of  the  roots  of  the  spinal  nerves  through  in- 
flammatory exudation  and  thickening  of  their  sheaths ;  and  also 
of  pericarditis  or  endocarditis,  or  of  both.  The  gravamen  of  the 
disease  may  fall  on  the  spinal  cord  or  the  heart,  separately  or 
consecutively.  He  suggests,  also,  that  the  cardiac  lesion  may 
be  an  excentric  cause  of  the  spasmodic  disorder  of  the  muscles.* 

In  the  last  edition  of  his  work,  the  distinguished  and  veteran 
author  modifies  his  former  opinion ;  abandoning  it,  in  efiPect,  in 
favour  of  Kirkes'  doctrine,  in  support  of  which  he  dwells  upon 
the  preponderance  of  mitral  over  other  cardiac  murmurs,  as 
proving  the  existence  of  organic  lesion  of  the  valves.  He  adds : 
"  I,  for  one,  accept  the  conclusion  that  has  been  drawn  from 
them  (the  facts  and  reasonings  which  connect  chorea  with  valv- 
ular disease  on  the  left  side  of  the  heart),  namely,  that  the 
chorea  is  often,  not  always,  the  ultimate  result  of  the  injection 
of  molecular  particles  of  fibrine  into  some  of  the  minute  arteries 
or  capillaries  of  the  nervous  tissue.""!" 

Doctor  Kirkes  denies  that  the  mitral  reflux  murmur  of 
chorea  may  be  due  to  choreic  or  irregular  action  of  the 
papillary  muscles,  on  the  ground  that  "  there  is  no  good  proof 
that  involimtary  muscular  organs  participate  in  the  choreic 
disorder."  There  is  much  force  in  this  objection ;  but,  the  ad- 
mitted co-existence  of  rhythmical  action  of  the  substance  of 
the  heart,  with  this  aUeged  tetanic  and  irregular  contraction  of 
the  papiUary  muscles,  which,  b&  proved  by  dissection,  are 
directly  continuous  with  the  fibres  of  the  ventricular  walls, 
constitutes  a  still  stronger  objection.  We  should  be  forced  to 
admit,  on  the  assumption  of  this  theory,  that  whilst  one  and 
the  greater  portion  of  the  length  of  certain  muscular  fibres  con- 
tract with  perfect  order  and  regularity,  the  remaining  and 
smaller  portion  of  the  same  fibres  act  spasmodically,  and  out 
of  harmony  with  the  former.  But  no  physiologist,  bearing  in 
mind  the  unity  of  nerve-centres,  and  the  community  of  nerve- 
distribution  enjoyed  by  both  portions  of  the  same  fibres,  could 
admit  such  a  doctrine. 

•  LeetureSt  vol.  i.,  p.  66i, 

t  The  Principlet  and  Practice  of  Phytic,  fourth  edition,  1871,  vol.  i.,  p.  674. 
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Doctor  Kirkes  urges  the  opinion,*  and  defends  it  with  much 
ability,  that  chorea  is  directly  due  to  organic  disease  of  the 
mitral  valva  He  believes  that  rheumatism  has  a  causal  rela- 
tionship to  chorea,  only  so  far  as  it  contributes  to  the  production 
of  endocarditis  on  the  left  side  of  the  heart;  and,  in  confirmation 
of  this  view,  dwells  upon  the  facts  that  chorea  shows  itself  only 
towards  the  dose  of  the  rheumatic  attack,  or  even  weeks  or 
months  after  it ;  that  there  has  been  no  evidence  of  a  rheu- 
matic tendency  in  at  least  one  half  of  the  fatal  cases  of  chorea 
which  he  has  witnessed;  and  that  valvular  disease  of  the 
heart  may  arise,  irrespectively  of  rheumatism,  from  pyaemia,  the 
exanthemata,  pregnancy,  and  other  causes.  In  chorea,  more- 
over, endocardial  inflammation  engaging  the  valves  of  the  left 
side,  and  giving  rise  to  granular  vegetations  upon  them,  is  a 
very  frequent,  if  not  an  invariable,  accompaniment  of  the 
nervous  affection.  He  admits,  however,  that  in  rare  instances 
chorea  may  occur  independently  of  endocarditis ;  but  he  holds 
tllat  in  all  rheumatic  cases  endocarditis  is  a  necessary  link,  the 
cause  being  twofold ;  viz.,  contamination  of  the  blood  by  the 
rheumatic  or  inflammatory  products,  and  obstruction  of  the 
capillaries  by  disintegrated  fibrinous  deposit. 

One  statement  of  Dr.  Kirkes  I  deem  it  necessary  to  give  in 
his  own  words,  for  the  purpose  of  recording  my  dissent  from  it. 
He  says :  "  One  important  point  in  connexion  with  these  choreic 
murmurs  requires  to  be  especially  noted,  namely,  that  absence 
of  murmur  is  no  proof  of  the  absence  of  even  serious  organic 
disease  of  the  valves  of  the  heart.  I  have  repeatedly  observed 
cases  in  which  the  most  careful  examination  failed  to  detect  a 
murmur,  even  up  to  the  last  day  of  life,  yet  in  which  after  death 
there  were  unmistakable  signs  of  recent  acute  mischief  about 
the  valves ;"  and,  by  way  of  explanation,  he  adds,  "  The  thicken- 
ing, swelling,  and  other  changes  in  the  mitral  valve,  including 
fibrinous  depositions,  were,  in  the  cases  to  which  I  allude, 
observed  principally,  if  not  exclusively,  on  the  auricular  surface 
of  the  valve,  above  the  free  margin,  which  w^as  thus  unin- 
terfered  with  in  its  power  of  closing  and  preventing  regurgi- 
tation." 

*  Medical  Timet  and  OaxetU,  1850  and  1868. 
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The  accTiracy  of  the  observation  upon  which  the  preceding 
statement  is  made,  I  have  no  right  to  question.  I  can  only- 
express  my  astonishment,  and  declare  that  it  is  utterly  at 
variance  with  all  I  have  learned  on  this  subject 

I  have  never  witnessed  a  case  in  which  post  mortem  examina- 
tion showed  the  existence  of  "  recent  acute  mischief,"  such  as 
"  thickening,  swelling,  and  other  changes  in  the  mitral  valve," 
much  less  "  fibrinous  depositions,"  upon  it,  in  which  at  least 
faint  murmur,  or  characteristic  softening  and  prolongation  of  the 
first  sound,  had  not  been  present  at  some  period  of  the  patient's 
last  illness.  Absence  of  this  physical  sign  on  the  last  day  of  life, 
or  even  for  several  days  preceding  death,  owing,  no  doubt,  to 
asthenia  of  the  heart,  is  not  uncommon ;  indeed  it  is  rather  the 
rule  than  the  exception.  But  Dr.  Kirkes*  statement,  however, 
goes  much  further  than  this. 

I  cannot,  I  repeat,  accept  the  dogma ;  nay,  I  strongly  and  en- 
tirely dissent  from  it,  "  that  absence  of  murmur  is  no  proof  of  the 
absence  of  even  serious  organic  disease  of  the  valves  of  the  heart" 

I  maintain  that,  whilst  the  presence  of  murmur  affords  no 
proof  of  the  existence  of  structural  alteration  of  the  valves,  the 
absence,  throughout  the  patient's  illness,  of  murmiu*  or  its  equiva- 
lent prolonged  and  modified  first  sound,  does  afford  negative 
proof  in  regard  to  it  In  other  words,  I  maintain  that  whilst 
murmur  may  be  due  to  causes  other  than  valvular  disease,  that 
the  presence  of  the  latter,  in  a  degree  capable  of  deranging 
health  and  appreciable  to  the  eye  of  the  anatomist,  must,  and 
actually  does,  always  give  rise  to  murmiu*  as  long  as  the  heart 
acts  with  ordinary  vigour. 

Hence  it  will  be  seen,  that  I  am  likewise  in  disagreement 
with  Doctor  Markham,  when  he  says  :*  "  Neither  is  the  absence 
of  murmur  any  certain  indication  of  absence  of  valvular  dis- 
ease," etc. 

On  the  whole  question  here  discussed  I  may  remark,  that 
in  several  examples  of  chorea  given  in  the  sequel,  no  cardiac 
murmur,  nor  other  evidence  of  cardiac  disease  existed ;  and  that 
in  still  greater  number,  examples  are  recorded  of  disease  of  the 
mitral  valve  unaccompanied  by  chorea. 

*  DUeoiet  of  the  ffeart,  their  Dioffnosls,  Pathclogyt  and  Treatment,  1856,  p.  188. 
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Doctor  Handfield  Jones  had  only  one  example  of  valvular 
caidiac  afifection  in  fifteen  cases  of  chorea,  and  in  this  excep- 
tional case  rheumatism  had  not  preceded.  He  is  of  opinion 
that  rheumatic  affections  rarely  tend  to  choreic  complication; 
but,  he  admits  that  chorea  and  rheumatism  are  allied,  in  being 
both  associated  with  a  paretic  condition  of  certain  portions  of 
the  nervous  system ;  viz.,  chorea  with  paresis  of  the  musculo- 
motor,  and  rheumatism  with  paresis  of  the  vaso-motor  nerves.* 

Doctor  Hughes,  after  discussing  with  great  ability  the  in- 
ferences to  be  drawn  from  the  details  of  one  hundred  cases  of 
chorea  published  by  him,  in  regard  to  the  alleged  dependence 
of  that  affection  upon  rheumatic  structural  lesions  of  the  spinal 
cord,  remarks :  "  It  seems  at  least  doubtful,  whether,  in  most  of 
such  cases,  there  exists  anything  more  than  a  sympathetic  affec- 
tion of  the  spinal  marrow,  as  these  cases  are  curable  by  the 
same  means  as  others."f 

Doctor  Ogle  expresses  a  similar  opinion,  adding  a  number  of 
objections  of  great  weight,  as  against  the  doctrine  of  the  rheu- 
matic origin  of  chorea.! 

The  frequent  occurrence  of  cardiac  murmur  in  connexion 
with  chorea;  the  no  less  frequent  association  of  rheumatism 
or  the  rheumatic  diathesis,  with  that  disease;  and  the  occa- 
sional concurrence  of  rheumatic  arthritis  and  organic  valvu- 
lar lesions  of  the  heart  in  choreic  subjects,  have  led  many 
eminent  pathologists,  .as  previously  shown,  to  believe  that 
chorea  is  essentially  a  rheumatic  neurosis,  dependent  upon 
eccentric  irritation  of  the  heart  by  rheumatic  exudation  or  de- 
posit upon  its  valves  or  external  surface ;  or  upon  centric  irrita- 
tion of  the  cerebro-spinal  axis  itself,  by  vascular  engorgement 
and  thickening  of  its  envelopiBS,  inflammatory  softening  of  its 
substance,  or  impairment  of  its  nutrition  by  capillary  emboKsm. 

Is  organic  lesion  of  the  heart,  valvular  or  pericardial,  a  usual 
concomitant ;  or  rheumatism,  latent  or  manifest,  a  necessary,  or 
even  an  ordinary  precursor  of  chorea  ?  I  confidently  answer 
both  these  questions  in  the  negative. 

*  Clinical  Obiervations  on  Functional  Nervous  DiiorderSf  1864. 

t  Ow/'i  Hospital  Reports,  vol.  iv.,  1846. 

X  British  and  Foreign  Medico-Chirurgical  Review,  vol.  xlvi.,  1868. 
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The  great  majority  of  my  cases  of  chorea  have  been  in  female 
children  under  thirteen  years,  who  either  have  never  had  rheu- 
matism, or  had  it  at  so  remote  a  period,  followed  by  a  long 
interval  of  general  good  health,  that  it  could  not  be  regarded  as 
in  any  degree  causative  of  the  chorea,  in  the  absence  of  organic 
cardiac  disease.  In  the  greater  number  there  was  no  cardiac  mur-» 
mur  whatever;  and  no  evidence,  of  any  kind,  of  organic  disease  of 
the  heart  or  pericardium.  In  a  few  instances  a  systolic  bellows 
murmur  existed  at  the  apex ;  but,  unattended  with  dyspnoea  or 
visceral  engorgement,  and  quickly  removed  by  treatment  appro- 
priate to  the  nervous  afifection.  In  nearly  every  instance,  like- 
wise, the  attack  was  traceable  to  fright  or  other  emotional 
excitement,  or  to  the  presence  of  intestinal  worms.  In  a  few 
examples  the  attack  was  inmiediately  preceded  by  articular  rheu- 
matism, with  or  without  engagement  of  the  heart  or  pericardiunL 

Whilst  engaged  in  collecting  materials  for  this  work,  I  did  not 
deem  it  necessary  to  record  all  the  cases  of  chorea  in  which  no 
evidence  of  cardiac  disease  existed.  I  have,  however,  preserved 
notes  of  a  few,  which  I  shall  now  furnish  in  abstract  In  every 
example  which  has  come  under  my  notice  within  the  last  five 
years,  I  have  examined  the  heart,  physically,  with  great  care, 
with  a  view  to  determine  whether  cardiac  disease  of  any  kind 
was  present. 

Case  1.  Mary  K.,  aged  twelve  years,  of  sandy  complexion  and 
florid  face,  admitted  June  21st,  1869;  the  daughter  of  a  poor  man 
who,  about  a  year  previously,  had  been  an  inmate  of  the  hospi- 
tal, suffering  from  disease  of  the  aortic  valve  which  has  since 
proved  fatal.  She  had  rheumatism  the  previous  Christmas, 
which  confined  her  to  bed,  and  lasted  one  month;  began  to 
get  "  fidgetty"  three  months  subsequently.  She  droops  to  left 
side,  and  admits  weakness  of  left  arm  and  leg ;  tongue  furred, 
and  suddenly  retracted  after  protrusion ;  is  very  fidgetty  even  in 
sleep,  frequently  starting  up.  Pulse  108,  regular ;  heart's 
action  and  sounds  normal ;  iw  cardiac  murmur.  To  have  liquor 
arsenicalis  (TTl^  v.  ter  die)  after  meals,  and  cold  shower  baths. 
June  28th ;  is  much  better,  less  fidgetty.  To  continue  medicine 
at  her  home.  Owing  to  scarlatina  having  appeared  in  the  ward, 
she  was  discharged. 


DYNAMIC  MURMUKS.  273 

Case  2.  John  M.,  ^ed  seven,  admitted  June  13th,  1869. 
No  history  of  rheumatism ;  is  very  fidgetty  and  droops  to  right 
side.  Choreic  symptoms  well  marked,  but  not  in  an  aggravated 
form  ;  no  cardiac  murmur.  To  have  arsenical  solution  and  iron. 
Discharged  cured,  June  28. 

Case  3.  Julia  S.,  aged  nine,  ansemic,  consulted  me  as  an  ex- 
tern patient  of  the  hospital,  October  1st,  1869.  Her  health  had 
been  good  up  to  eighteen  months  previous  to  the  above  date;  and 
she  never  had  rheumatism,  or  passed  worms.  For  the  last  year 
and  a-half  she  has  been  the  subject  of  aggravated  chorea.  The 
attacks  are  in  some  measure  paroxysmal,  and  during  the  period 
of  their  continuance  she  cannot  speak,  and  the  lips  are  bitten. 
Bowels  regular;  deglutition  perfect ;  pulse  120,  regular;  action 
and  sounds  of  heart  normal,  and  no  cardiac  murmur.  Muscu- 
lar power  equal  on  both  sides  of  body.  Another  child  of  the 
same  parents,  seven  years  old,  has  also  had  chorea,  of  which 
she  has  been  cured.  To  have  syrup  of  iodide  of  iron  and 
Fowler's  solution.  Discharged,  cured,  after  a  few  weeks'  treat- 
ment 

Case  4  Justin  McS.,  aged  nineteen,  lithographic  printer, 
admitted  February  16th,  1871.  Had  rheumatism,  but  without 
cardiac  complication,  three  months  previously,  for  which  he  was 
treated  in  Baggot-street  Hospital  Was  noticed  to  be  fidgetty 
one  week  after  leaving  that  institution  cured;  is  now  sleep- 
less, constantly  biting  his  lips,  tossing  his  arms  and  legs,  and 
fidgetting  with  his  fingers.  Pulse  weak,  irregular,  96  ;  cardiac 
action  irregular  and  intermittent,  but  no  cardiac  murmur  ;  sight 
weak.  To  have  sulphate  of  quinine  and  strychnia.  Discharged, 
scarcely  improved,  after  a  few  weeks'  residence  in  hospital.  I 
subsequently  saw  this  patient  in  Steevens'  Hospital  in  the  same 
condition  as  above  described. 

In  rheumatic  endocarditis  the  mitral  is  the  valve  engaged  in 
most  instances.  Yet,  in  the  list  of  one  hundred  cases  of  chorea 
published  by  Dr.  H.  M.  Hughes,  there  were  only  nine  examples 
of  permanent  mitral  murmur,  and,  of  these,  three  only  were  of 
rheumatic  origin.  There  were,  in  addition,  two  examples  of 
temporary  mitral  murmur,  and  two  of  basic  murmur,  whether 
temporary  or  permanent  is  not  stated.     Out  of  fifty-five  cases  in 

18 
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which  a  cause  was  assigned  for  the  chorea,  fright  was  the  imputed 
cause  in  thirty-four  instances. 

Simple  rheumatism  was  the  alleged  cause  in  only  five  cases ; 
rheumatism  with  scarlatina  in  one  case,  and  rheumatism  with 
pericarditis  in  one. 

In  Dr.  Ogle's  Report,*  a  list  of  ninety-six  cases  is  furnished, 
out  of  which  cardiac  murmur  presumably  existed  in  fourteen 
instances."!"  Rheumatism  is  mentioned  as  the  cause  of  the  chorea 
in  nineteen  instances ;  intestinal  worms  in  fourteen ;  fright  in 
twenty-three,  and  menstrual  derangement,  or  sudden  arrest  of 
the  menses,  in  eight  cases. 

Out  of  a  total  of  one  hundred  and  nineteen  cases  of  chorea 
published  by  Hughes  and  Ogle,  in  which  the  origin  of  the 
disease  has  been  traced  to  an  assignable  cause,  fright  was  the 
imputed  cause  in  fifty-seven  instances,  or  nearly  one-half. 

In  these  cases  it  cannot  be  reasonably  supposed,  in  the 
absence  of  a  rheumatic  history,  past  or  present,  that  rheumatism 
had  any  share  in  the  production  of  the  chorea.  Rheumatism  is 
mentioned  as  the  cause  in  only  twenty-seven  out  of  the  total  of 
one  hundred  and  nineteen  cases;  and  valvular  lesion  of  the  heart 
can  have  existed  in  only  twenty-three  of  the  whole  number, 
even  if  we  include  those  cases  in  which  its  existence  was  doubtful 

From  the  evidence  thus  simimarized,  and  from  my  personal 
observation  of  chorea,  I  feel  warranted  in  concluding  that  it  is 
not  a  disease  of  rheumatic  origin ;  neither  is  it  due  to  valvular 
lesion  of  the  heart,  rheumatic  or  non-rheumatic.  I  regard  chorea 
as  consisting,  essentially,  in  a  state  of  dynamical  instability  of 
the  spinal  cord,  manifested  by  hyper-impressionability,  or  ex- 
cessive irritability  of  that  nerve  centre.  The  sentient  and 
motor  tracts  within  the  cranium  are  likewise  engaged,  but  not 
the  centres  of  thought  or  volition.  The  disease  seems  limited 
to  the  emotional  centres,  and  the  conducting  media  of  sensation 
and  voluntary  motion. 

Anaemia  and  general  debility  constitute  important  factors  of 

•  Loco  citat. 

t  In  all  the  examples  where  valvular  lesion  was  actually  foond,  I  conclude  that 
murmur  had  been  detectable,  though  not  mentioned  in  the  returns.  My  calcula- 
tion of  totals,  which  is  based  upon  Dr.  Ogle's  returns,  differs  somewhat  from  his. 
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chorea,  but  only  as  predisponents ;  aud  to  the  state  arising  from 
this  twofold  cause,  is  due  the  murmur  at  the  apex,  or  the  base 
of  the  heart,  when  not  of  direct  rheumatic  origin. 

The  basic  murmur,  when  not  the  result  of  rheiimatic  dis- 
organization at  the  aortic  orifice,  is  purely  hsemic,  and  limited, 
as  sucL  The  murmur  so  frequently  encountered  at  the  apex 
in  chorea,  is  of  strictly  dynamic  origin,  and  is  caused  by  atony 
and  partial  yielding  of  the  walls  of  the  left  ventricle  at  the  acme 
of  systole,  as  wiU  be  presently  explained.  Eheumatism,  by 
inducing  a  state  of  general  debility,  anaemia,  and  muscular 
atony,  but  to  this  extent  only,  may  be  a  remote  cause  of 
chorea,  and  of  haemic  or  dynamic  cardiac  murmur,  associated 
or  not  with  chorea;  but,  inasmuch  as  the  latter  association, 
by  dependence  on  a  common  cause,  is  of  very  frequent  occur- 
rence, the  mistake  is  not  unfrequently  made  of  assuming  the 
murmiu*  to  be  organic,  and  the  assumed  lesion  to  which  it  owes 
its  origin  to  be  the  cause  of  the  chorea. 

Doctor  Walshe*  says:  "The  heart  may,  probably,  also  undergo 
dynamic  changes  interfering  with  the  closure  of  its  valves,  and 
giving  rise  to  murmurs  of  the  regurgitant  class.  Thus,  a  systolic 
murmur,  free  from  harshness,  and  of  medium  pitch,  having  all 
the  attributes  of  that  denoting  mitral  regurgitation,  is  occasion- 
ally heard  in  cases  of  chorea  at  the  left  apex.  This  murmur 
disappears  as  the  primary  neurotic  disease  itself  disappears ;  its 
intensity  varies  with  different  beats  of  the  heart;  its  quality 
similarly  changes;  and  it  may  even  temporarily  become  in- 
audible. The  murmur  in  question  is  not  localized  as  a  hsemic 
cardiac  murmur  would  be ;  it  cannot  be  referred  to  organic 
change  in  the  mitral  valve,  seeing  that  it  eventually  totally  dis- 
appears. Nor  in  many  of  the  cases  which  I  have  seen,  was  there 
the  smallest  ground  for  referring  it  to  latent  Bright's  disease,  or 
to  rheumatic  irritation  of  the  endocardium. 

'*  The  most  plausible  hypothesis  seems  to  be  that  irregular  and 
occasional  reflux  takes  place  at  the  mitral  orifice,  through  dis- 
ordered action  of  the  muscular  apparatus  connected  with  the 
valve.      Just  as  the  external  choreal  movements   sometimes 

*  A  Practical  Treatite  on  the  Ditcatea  of  the  Heart  and  Qreat  VeueUj  third 
edition,  1862,  p.  95. 

18* 
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cease  for  moments  or  for  minutes  at  a  time,  so  the  cardiac 
murmurs  disappear. 

"  The  main  objection  to  this  hypothesis  seems  to  arise  firom  the 
difficulty  of  understanding  how  the  heart  as  a  whole  can  act 
regularly  (as  it  certainly  does  in  chorea),  and  yet  part  of  its 
substance  contract  irregularly.  StOl  the  same  contradictory 
state  of  things  may  sometimes  be  witnessed  in  the  voluntary 
muscles,  portions  of  which  may  twitch  automatically  whilst  the 
remainder  of  their  substance  is  quiescent. 

"  The  same  kind  of  disorder  may  conceivably  be  the  cause  of 
certain  mitral  regurgitant  murmurs  attending  dilated  hypertrophy 
of  the  left  ventricle,  and  disappearing  under  treatment  So,  too, 
may  be  explained  a  fact,  for  which  it  seems  otherwise  impossible 
to  suggest  a  plausible  theory,  that  in  certain  cases  of  soft,  flabby, 
and  possibly  fattUy  atrophous  heart,  a  murmiu*  at  the  left  apex 
will  occasionally  be  heard,  though  as  a  rule  completely  absent" 

Here  Dr.  Walshe  distinctly  adopts,  though  manifestly  with 
misgivings  as  to  its  soundness,  the  doctrine  of  musculo-papUlary 
spasm,  in  explanation  not  only  of  choreic  cardiac  murmur,  but 
also  of  that  which  is  occasionally  heard  at  the  left  apex  in  flabby 
and  fatty  hearts,  and  of  which  no  other  theory,  satisfactory  to 
him,  has  been  oflfered. 

I  have  already  urged  a  strong,  and,  as  it  seems  to  me,  insuper- 
able objection,  in  terms  admitted  by  Dr.  Walshe  himself,  to  the 
hypothesis  of  spasm  of  the  papOlary  muscles  in  chorea.  This 
objection  applies  with  even  increased  force  to  its  admission  in 
explanation  of  dynamic  murmur  in  soft  and  weakened  hearts, 
in  connexion  with  which  no  evidence  of  nervous  excitability 
exists  ;  and,  with  great  respect  for  Dr.  Walshe,  I  venture  to 
believe  that  another  and  much  more  rational  explanation  of 
these  murmurs  may  be  ofiered,  as  I  will  endeavoiu*  to  show. 

Dr.  Walshe  believes  that  systolic  haste  murmurs  may  arise  firom 
violent  excitement  of  the  heart,  either  through  increased  force 
of  the  current,  or  by  derangement  of  its  line  of  transit  This 
he  has  witnessed  not  only  in  hysterical  females,  but  likewise  in 
nervous  male  subjects.  In  hypertrophy  with  dilatation,  systolic 
murmur  may,  according  to  him,  be  produced  at  the  base,  by  mis- 
direction of  the  current  against  the  edges  of  the  arterial  orifices. 
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I  have  never  met  with  an  indubitable  example  of  dynamic 
murmur  at  the  base  of  the  heart ;  all  systolic  murmurs  in  this 
situation,  not  dependent  upon  disease  of  the  arterial  valves  or 
orifices,  are,  in  my  judgment,  of  haemic  origin ;  at  least  I  have 
never  met  with  any  which  could  not  on  that  assumption  be 
satisfactorily  explained. 

In  1854  Dr.  Stokes,*  whilst  discussing  the  subject  of  func- 
tional murmurs,  after  referring  to  the  opinions  of  Hope  and 
Walshewho  locate  them  exclusively  in  the  arterial  orifices,  says: 
"  But  we  must  be  cautious  in  rejecting  the  opinion  that  inorganic 
murmurs  may  be  seated  in  the  mitral  orifice.  I  cannot  help 
believing  that  I  have  observed  cases  of  inorganic  murmurs, 
which,  so  far  as  physical  signs  went,  were  closely  similar  to 
those  of  ordinary  mitral  disease  with  regurgitation  into  the 
auricles."  He  observedf  prolonged  first  sound,  passing  into 
bellows  murmur,  in  the  space  midway  between  the  nipple  and 
the  left  margin  of  the  sternum,  in  continued  and  relapsing  fever; 
in  measles  of  asthenic  character ;  and  in  typhoid  variola.  He 
quotes  a  case  of  maculated  typhus,  observed  by  Drs.  Heslop  and 
Lyons  in  the  Meath  Hospital,  in  which,  after  the  first  week  of 
convalescence,  the  first  sound  of  the  heart  was  prolonged ;  and  in 
the  course  of  a  relapse  of  brief  duration,  this  prolongation  passed 
into  bellows  murmur,  which  continued  through  a  second  relapse 
of  ephemeral  character,  after  wliich  the  patient,  a  young  female, 
rapidly  convalesced,  with  complete  subsidence  of  abnormal  car- 
diac signs. 

In  connexion  with  this  case.  Dr.  Stokes  remarks  on  the  greater 
frequency  of  miu^mur  of  this  character  in  typhoid  than  in  typhus 
fever ;  and  proceeds  to  observe,  that  "  The  prolongation  of  the 
first  sound  of  the  heart,  whatever  be  its  cause,  is  closely  related 
to,  though  certainly  dififerent  from,  inorganic  murmiu*.  It  is 
true  that  the  same  general  causes  seem  to  give  rise  to  both." 
He  adds :  "  It  appears  to  arise  from  irregular  contraction  of  the 
muscular  fibrillee.  In  some  cases,  especially  in  thin  persons,  we 
have  found  it  attended  with  a  peculiar  vermicular  sensation  to 
the  touch,  very  different  from  the  fremitus  of  organic  valvular 

*  Di$ea»u  of  the  Heart  and  Aorta, 
t  Optu  cUat.,  p.  428  and  502. 
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disease.  like  the  anaemic  murmur  it  subsides  during  or  after 
the  convalescence  of  the  patient,  but  I  think  that,  when  well 
established,  its  iQtimate  disappearance  occurs  much  later  than 
that  of  a  true  murmur." 

A  girl  aged  twelve,  six  days  ill  of  simple  non- maculated  fever, 
exhibited  prolonged  first  sound ;  on  the  ninth  day,  coincidently 
with  increase  of  fever,  and  of  the  rate  and  force  of  the  heart's 
action,  this  passed  into  bellows  murmur,  loudest  between  the  left 
margin  of  the  sternum  and  the  nipple,  but  traceable,  with  pro- 
gressively decreasing  intensity,  downwards  towards  the  nipple, 
and  upwards  in  the  course  of  the  aorta ;  it  ceased  when  the 
patient  sat  up.  On  the  eleventh  day,  with  increase  of  weakness, 
the  first  sound  and  the  murmur  ceased  to  be  audible,  save  faintly, 
behind  the  sternum.  Stimulants  were  given ;  the  action  of  the 
heart  improved  within  an  hour ;  and  on  the  following  day  both 
first  sound  and  murmur  were  again  distinctly  audible,  the 
pulse  being  92.  Convalescence  now  set  in;  the  pulse  came 
down ;  the  murmur  gradually  faded  away ;  and  at  the  end  of  a 
little  more  than  a  week,  the  patient  was  discharged  quite  well, 
the  murmur  having  entirely  ceased.* 

The  preceding  observations  on  the  subject  of  dynamic  mur- 
murs  possess  a  very  high  value,  derived  from  the  authority  of 
the  writer.  They  refer  to  examples  of  evanescent  cardiac 
murmur,  not  basic,  in  association  with  asthenic  fever,  gradually 
disappearing  with  the  progress  of  convalescence,  and  vanishing 
with  restored  health. 

The  murmur  was,  therefore,  neither  organic  nor  anaemic  in 
origin. 

To  what  cause,  then,  is  it  to  be  attributed  ?  I  hesitate  not 
to  answer,  to  parietal  debility  of  the  left  ventricle.  Of  this,  but 
in  a  minor  degree,  it  furnishes  evidence  similar  to  that  afforded 
by  suppression  of  the  first  sound  in  low  typhus,  as  noticed  by 
Doctor  Stokes. 

Doctor  M'Dowel  has  publishedf  several  cases  of  dilatation  of 
the  left  ventricle,  with  consequent  mitral  incompetence  and 
regurgitant  murmur,  without  valvular  disease. 

*  Dublin  Qtutrterly  Journal  of  Medical  Science,  vol.  xiv. 
t  Opua  citat. 


DYNASnC  MURMURS. 

Doctor  Brifltowe  has  likewise  published*  several  auch  cases;  but, 
in  some  of  these  there  was,  in  addition  to  dilatation  of  the  left 
vontiicle,  ahortening  and  atrophy  of  the  muaculi  papillares  and 
chordas  tendineae.,  to  which,  in  part,  he  attributes  the  mitral 
regurgitation  and  systolic  apex-mmmur.  As  causes  of  regui-- 
gitation,  Bristowe  denies  the  efficiency  of  ansemia,  which  "  will 
not  explain  incompetence,"  and  of  fibrinous  concretions ;  and  he 
doubts  the  occurrence  of  dilatation  of  the  auriculo-ventriculai' 
orifice  to  a  degree  sufficient  to  give  rise  to  reflux.  The  murmur 
audible  with  the  flrst  sound  and  at  the  apex,  in  his  cases,  he 
attributes  to  "  disproportion  between  the  size  of  the  ventricular 
cavities  and  the  length  of  the  miisculi  papillares  and  chords 
tendineie." 

Doctor  Hare  detailed  before  the  Pathological  Society  of 
London,  a  case  in  which  he  attributed  mitral  incompetence  to 
lateral  displacement  of  the  points  of  origin  of  the  musculi 
papUlarea,  and  the  consequent  contraction  of  the  latter  in  on 
altered  dii-ection. 

Doctor  Walshe,  diacuseing  the  subject  of  mitral  regurgitant 
murmurf  says ;   "  In    rare   instances  it  may    be    of  dynamic 


Stark  I  is  of  opinion  that  in  chlorosis,  the  fibres  of  the  walls 
of  the  ventricles  undergo  relaxation,  in  consequence  of  the 
temporary  derangement  of  nutrition  which  defect  of  red  blood 
cells  entails.  From  this  results  passive  dUatation  of  the  chambera 
of  the  heart,  and,  possibly  also,  relative  inadequacy  of  the  mitral 
vs\ve. 

Doctor  Parrot§  holds  that  all  murmurs  designated  anaemic, 
have  their  seat  at  the  tricuspid,  not  the  aortic  orifice;  and  that 
a  large  proportion  of  muimura  arising  in  the  course  of  acute 
rheumatiam  are  produced  in  the  former  situation,  as  the  result  of 
debility  and  yielding  of  the  walls  of  the  right  ventricle,  of  dila- 
tation of  the  tricuspid  orifice,  and  consequent  inadequacy  of  the 
tricuspid  valve. 

•  Brilitk  and  Faniipt  Mid.  Chirvrg.  Benetc,  vol.  xx, 

t  Opiutital..  p.  loa. 

X  QattlU  BAdonadain,  Parit,  IBSS  ;  uid  ArAiiK*  GiHSralet  de  Mdltcine,  IBlSe. 

^  Jirhirr*  Gfn^Tita  de  MfdMM,  1S6S,  vol.  xi.i  ud  DMin  ^varlertg  JoumiU  of 
Uidical  SiMJKe,  NoTcmlxr,  1S39,  p.  SBO. 
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.  Doctor  Wilks  ♦  believes  that  all  mitral  systolic  murmurs 
associated  with  chorea  are  organic;  and  the  result,  not  of  rheu- 
matism, but  of  the  chorea  itself.  In  aU  such  cases  he  has  found 
the  endocardium  in  the  vicinity  of  the  mitral  opening,  studded 
with  minute  bead-like  vegetations  of  fibrin,  disposed  in  rows. 

Da  Costa  "f"  has  met  with  non-organic  mitral  murmur  in 
cases  of  obstructed  pulmonary  circulation ;  tubercular  infiltra- 
tion ;  asthma ;  pneumonia ;  and  in  a  case  of  pleuritic  eflPnsion, 
in  which,  on  examination  of  the  body,  the  valves  were  found 
unaltered.  He  admits  the  possibility  of  temporary  mitral  regur- 
gitation ;  but  considers  it  not  imlikely  that  many  examples  of 
mitral  murmur  are  due  to  vibration  of  the  bleod,  produced  by 
increased  tension  of  the  mitral  valve  during  temporary  excite- 
ment of  the  heart,  and  favoured  by  a  spanaemic  state  of  the 
blood, 

I  cannot  admit  tension  murmurs.  I  have  never  met  with 
an  example  of  such.  The  vibration  theory,  if  correct,  should 
apply  to  all  cases  of  nervous  palpitation  in  ansemic  subjects, 
and  vibration  murmurs  should  be  audible  in  all  such  cases. 
Yet  how  small  the  per-centage  of  these  cases  is,  in  which  mitral 
murmur  is  actually  present,  all  clinical  observers  can  testify ; 
and,  as  Dr.  Cuming  J  justly  remarks,  the  murmur  when  heard, 
if  due  to  vibration  of  the  blood,  should  be  conducted  by  the 
current  into  the  aorta  and  be  there  audible,  wliich  is  noto- 
riously not  the  case.  The  situation  of  maximum  loudness  of 
the  murmur  indicated  by  Doctor  Da  Costa,  namely,  the  third 
intercostal  space,  is  suggestive  of  its  possible  origin  in  the 
pulmonary  artery;  of  such  a  murmur  I  shall,  in  the  sequel, 
furnish  some  examples,  and  in  subjects  in  whom  the  absence 
of  organic  lesion  was  legitimately  presumable. 

Doctor  Da  Costa  is  further  of  opinion,  that  functional  val- 
vular disorders  may  lead  to  organic  valvidar  disease ;  the  series 
being,  derangement  of  the  action  of  the  heart,  functional  in- 
adequacy of  the  valves,  hypertrophy,  organic  valve-diseasa 

I  fail  to  perceive  how  hypertrophy,   as  such,  can  lead  to 

*  Medical  Times  and  Gazette,  February,  1869. 

t  American  Journal  of  the  Medical  Sdenca,  July,  1869. 

X  Dublin  Quarterly  Journal  of  Medical  Science,  November,  1869,  p.  591. 
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organic  disease  of  the  valves.  In  simple  hypertrophy,  as  ex- 
emplified in  chronic  renal  disease,  no  such  consequence  as 
disease  of  the  valves  is  ordinarily  met  with. 

Bamberger  is  of  opinion,  that  the  so-called  anaemic  murmurs ; 
those  which  occur  occasionally  in  fever,  and  many  of  those 
which  are  developed  in  the  course  of  rheumatism,  are  veritable 
mitral  reflux  murmurs ;  and  that  they  are  due  to  a  weakened 
state  of  the  papillauy  muscles,  in  consequence  of  which  the  valve 
is  not  rendered  sufficiently  tense,  and  after  vibrations  are  per- 
mitted. 

M.  Eaynaud*  contrasts  non-organic  and  organic  murmurs 
as  follows :  viz.,  "  In  the  first  (non-organic)  the  seat  is  at  the 
base  of  the  heart;  it  is  propagated  in  the  direction  of  the  ascend- 
.  ing  aorta ;  it  is  soft  and  intermittent.  The  second  (organic)  is 
rougher ;  it  assumes  to  some  extent  the  character  of  the  bruit 
de  8cte,  bruit  de  lime,  or  bruit  de  rape  ;  it  is  more  fixed,  and,  if  it 
occupy  the  aortic  orifice,  the  lesion  is  well  pronounced,  and  pos- 
sesses other  characters." 

It  can  now,  however,  be  no  longer  maintained  that  the  seat 
of  non-organic  murmur  is  exclusively  basic.  Nor,  indeed,  that 
murmurs  of  organic  origin  are  invariably  rough,  and  exhibit  the 
characters  above  mentioned. 

Doctor  Peacock  has  given  a  list  of  cases,  five  in  number,  in 
which  mitral  regurgitation  was  announced  by  systolic  murmur 
at  the  apex ;  but,  in  four  of  these  cases,  there  was,  in  addition 
to  dilatation  of  the  mitral  orifice,  disease  of  the  mitral  valve 
in  greater  or  less  degree.  In  the  fifth  case  there  was  adhesion 
of  the  pericardium,  with  left  ventricular  hypertrophy  and  dila- 
tation, and  enlargement  of  the  mitral  orifice,  but  ''no  material 
valvular  disease."f 

That  non-organic  mitral  regurgitant  murmur  may  arise  from 
causes  other  than  those  above  mentioned,  I  have,  in  another 
place,J  endeavoured  to  show.  I  have  given  cases  to  illustrate 
the  occurrence  of  such  murmur  in  connexion  with  ansemia, 
purpura,  masturbation,  and  excessive  tobacco-smoking.    To  this 

*  Nwkveau  Dictionnaire  de  Midedne,  p.  388. 

t  On  Some  of  the  Causea  and  EffeeU  of  Valvular  Dueaae  of  the  Heart,  1865. 

X  BrUiih  Medical  J<mmal,  November  16th  and  28rd,  1867. 
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list  I  would  now  add  chorea,  and  weak  and  fatty  heart  (see 
cases  of  J.  0*B.  and  R  Burrows).  It  is  quite  true  that  in  none 
of  these  cases,  except  those  referred  to  under  the  last-mentioned 
two  heads,  has  the  negative  diagnosis  in  relation  to  organic 
disease  been  confirmed  by  the  evidence  of  post  mortem  exami- 
nation of  the  body ;  because  no  opportunity  for  such  was  pre- 
sented. But  the  cessation  of  the  murmur  under  treatment, 
coincidently  with  the  disappearance  of  irregularity  in  the 
heart's  action,  and  the  general  improvement  of  the  patient's 
health,  constitute  presumptive  evidence  amply  sufficient  to 
warrant  the  diagnosis  given. 

In  the  paper  above  referred  to,  I  have  expressed  the  opinion, 
"  that  an  explanation  of  the  occurrence  of  murmur  under  the 
circumstances  now  stated,  must  be  sought  mainly  in  physiologi- 
cal considerations  having  reference  to  the  mode  of  combination, 
the  direction,  and  the  relative  force  of  contraction  of  the  rnvscidi 
papillares  of  the  left  ventricle.  That  a  yielding  of  a  particular 
portion  of  the  waUs  of  the  ventricle  during  the  centripetal 
movement  which  takes  place  in  the  act  of  contraction,  may  so 
alter  the  direction  in  which  one  or  both  of  the  mvsculi  papillares 
act  upon  the  segments  of  the  mitral  valve,  as  totally  to  invert 
their  function,  by  rendering  them  effective  agents,  not  in 
closing,  but,  in  opening  the  orifice  of  communication  with  the 
auricle,  seems  legitimately  presumable  from  what  occurs  in  the 
right  ventricle,  under  similar  circumstances,  as  shown  by  the 
late  Mr.  W.  King. 

"  Such  yielding  may  be  due,  not  as  in  the  right  ventricle,  to 
simple  engorgement,  but  either  to  a  want  of  sufficient  contrac- 
tile power  in  a  particidar  part  of  the  walls  of  the  ventricle,  or 
to  ataxy  or  want  of  co-ordination  in  the  contraction  of  the 
difierent  portions  of  those  walls. 

"  Without  committing  myself  to  a  definite  theory  on  this 
subject,  I  may  state  shortly  the  view  which  I  entertain  as  to 
its  pathology.  The  musculi  papillares  of  the  left  ventricle  (as 
also  of  the  right)  are  so  placed  that  in  the  state  of  complete 
ventricidar  systole  they  interlock,  or  pass  to  opposite  sides  of 
the  chamber.  In  virtue  of  this  interchange  of  position  they  so 
act  upon  the  segments  of  the  mitral  valve,  that  the  lines  or 
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laea  of  their  contraction  decussate  at  an  acute  angle,  and  the 
valves  are  drawn,  each  towards  the  opposite  side  of  the  ven- 
tricle. Such  a  movement  can  take  place  manileatly  only  at  the 
acme  of  ventricular  systole,  causing  active  closure  of  the  valves, 
tension  of  these  and  of  the  chordse  tendineie,  and  the  sharp 
"  click  "  constituting  the  terminal  portion  of  the  first  soxmd.  K 
from  any  cause  whatever,  involving  inability  of  the  ventricle  to 
empty  itself,  such  as  yielding  of  a  particular  portion  of  its  walls 
during  their  centripetal  movement  in  the  act  of  systole,  the 
musculi  papillares  are  prevented  from  performing  the  movement 
of  transposition  already  indicated,  they  will  act  upon  the  valves, 
not  in  the  direction  of  the  opposite  wall  of  the  ventricle,  but 
towarda  that  from  which  they  take  their  origin,  and  will  there- 
fore divaricate  the  valves,  and  permit  regurgitation, 

"  It  hag  been  objected  that  as,  according  to  this  view,  the 
closure  of  the  valves  is  effected  only  at  the  acme  of  systole,  re- 
gui^tation  may  have  taken  place  previously  to  its  occurrence. 

"  But  it  should  be  remembered  that  the  closure  of  the  valves  ia 
passive,  qtwad  the  pressm-e  of  the  mass  of  blood  in  the  ventricle 
at  the  commencement  of  systole,  and  that  their  active  closure  is 
terminal,  and  rather  an  act  of  tension  to  pi-event  their  being 
reversed  at  the  acme  of  ventricular  systole.  If,  at  this  moment, 
when  the  ehordie  tendineie  are  made  tense  by  the  contraction  of 
the  corresponding  papillaiy  muscles,  one  of  them  is  made  to  act 
in  the  direction  of  the  attached  margin  of  the  valve  with  whicli 
it  is  connected,  owing  to  an  iiregular  or  centrifugal  movement 
of  a  portion  of  the  wall  of  the  ventricle,  the  segment  of  the 
valve  BO  acted  upon  is  of  necessity  raised  off  the  am-iculo-ven- 
tricular  opening,  and  regurgitation  takes  place  at  the  close  of 
systole. 

"It  is  worthy  of  remark,  aa  bearing  upon  this  view,  that  regui'- 
gitant  murmurs  of  this  character  are  always,  so  far  as  I  have 
observed,  postsystolic,  or  occupy  the  terminal  portion  of  the 
period  of  systole." 

Finally  I  draw  the  following  conclusions : 

"  1.  That  regurgitation  may  take  place  at  the  mitral  orifice 
independently  of  disease  of  the  valves,  and  of  dilatation 
of  the  orifice  of  the  ventricle. 
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"  2.  The  murmiir  which  announces  this  fonn  of  regurgitation 
is  faint  and  abbreviated,  usually  confined  to  the  area  of  the 
apex,  and  not  associated  with  embarrassment  of  respira- 
tion, vascular  turgescence,  or  the  other  usual  signs  of 
organic  mitral  regurgitation. 
"  3.  The  pulse  associated  with  this  murmur  is  quick,  abrupt, 
and  feeble ;  and  either  rhythmically  irregular,  or  of  the 
alternately  ascending  and  descending  character  previously 
described. 
"  4.  Examples  of  this  murmur  may  be  met  with  in  those  who 
are  the  subjects  of  anaemia,  or  purpura;  or  who  have 
become  enfeebled  by  masturbation,  or  by  the  excessive 
use  of  tobacco." 
To  the  list  above  given  I  woidd  now  add  chorea,  and  fatty 
softening  of  the  left  ventricle,  as  previously  stated. 

With  the  experience  I  have  since  had,  I  incline  to  endorse 
the  opinions  thus  expressed  seven  years  ago,  and  am  satisfied, 
whatever  may  be  the  value  of  the  theory  propounded,  that 
causes,  of  which  the  above  are  examples,  which  debilitate  the 
ventricular  walls,  may  act  indirectly  as  causes  of  mitral  reflux 
of  uncertain  duration,  but  generally  amenable  to  treatment 

Doctor  Cuming  of  Belfast,  has  published,*  in  a  paper  of  great 
practical  value,  the  particulars  of  two  cases  of  similar  import  to 
the  foregoing.  In  both,  systolic  murmur  confined  to  the  mitral 
area  existed ;  and  in  one  of  these  (case  of  R  C.)  pulmonary  and 
general  vascidar  engorgement  with  anasarca  were  present ;  the 
patient  died ;  there  was  no  dilatation  of  the  left  ventricle,  no 
atrophy  of  the  musculi  papillares  or  chordae  tendineae,  and  no 
disease  of  the  mitral  valve,  or  only  a  slight  warty  growth  upon 
it  quite  inadequate  to  cause  regurgitation.  The  muscidar  struc- 
ture of  the  heart  is  reported  as  healthy ;  but,  microscopic  exami- 
nation of  it,  which  constitutes  the  only  reliable  evidence, 
negative  or  positive,  on  this  subject,  is  not  mentioned.  This 
case  is  the  first,  as  far  as  I  am  aware,  in  which  mitral  reflux 
murmur,  accompanied  by  the  usual  symptoms  of  advanced 
organic  disease ;  viz.,  pulmonary  engorgement,  haemoptysis,  and 
anasarca,  existed;  and  in  which  dissection  demonstrated  the 

*  DMin  QMarterly  Journal  of  Medical  Science,  May,  1868. 
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absence  of  anomaly  or  disease  in  the  cavities,  walls,  or  valves  of 
the  heart.  I  have,  since  that  date,  met  with  two  cases  similar 
in  their  principal  features  to  the  foregoing,  which,  with  the  re- 
suits  of  post  mortem  examination  of  the  bodies,  are  given  in  the 
sequel  (cases  of  J.  0*B.  and  R  Burrows). 

In  Dr.  Cuming's  second  case  the  patient  had  been  weakened 
by  purging ;  no  antecedent  murmur  existed,  as  he  had  been  ex- 
amined and  passed  for  a  life  assurance  office.  At  the  period  of 
report,  a  soft  bellows  murmur  of  systolic  rhythm  and  mitral 
diffusion  existed ;  but  it  ceased  after  brief  tonic  treatment,  co- 
incidently  with  restoration  of  perfect  health. 

This  case  presents  many  features  of  resemblance  to  those 
published  by  me  in  the  preceding  year,  and  to  which  Dr. 
Cuming  refers.  He,  however,  misapprehends  the  meaning  I 
desired  to  convey  when  I  stated  that  the  absence  of  pulmonary 
congestion  in  my  cases  was,  pro  tanto,  evidence  of  the  absence  of 
valvular  disease.  I  did  not,  by  any  means,  intend  thereby  to  in- 
timate that  pulmonary  and  systemic  engorgement,  followed  by 
the  usual  results,  may  not  occur  in  such  cases.  I  only  wished 
to  point  out  by  the  observation  alluded  to,  the  temporary 
character,  and,  inferentially,  the  non-organic  cause  of  the  mur- 
mur in  my  cases. 

I  am  entirely  of  Dr.  Cuming's  opinion  when  he  states  that 
"  it  is  very  probable  that  several  of  Dr.  Hayden's  cases  would 
have  exhibited  signs  of  pulmonary  and  systemic  congestion  had 
the  regurgitation  not  yielded  to  treatment." 

From  what  has  preceded,  I  feel  warranted  in  concluding  that  a 
a  murmur,  postsystolic  in  time;  in  continuity  with  the  first  soimd; 
extending  to  a  variable  length  into  the  short  pause ;  loudest  at  the 
apex,  to  which  in  most  cases  it  is  confined ;  loudest,  likewise,  in 
the  recumbent  posture,  and  diminished  in  intensity,  or  temporarily 
suspended,  when  the  erect  posture  is  assumed ;  unaccompanied 
by  the  symptoms  and  signs  of  pulmonary  congestion,  and  by 
outward  displacement  of  the  apex-beat ;  and  associated  with 
rapid  changes  in  the  i*atc  of  cardiac  and  radial  pulsation,  irre- 
spectively of  physical  exertion,  indicates  mitral  reflux  vnthout 
structural  lesion  at  the  mitral  orifice,  or  permanent  dilatation  of 
the  left  ventricle.    I  further  hold,  but  not  with  equal  confidence. 
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that  in  such  a  case  the  walls  of  the  left  ventricle  would  be  found 
in  a  softened  or  atonic  condition,  and  that  to  this,  as  previously 
explained,  the  murmur  would  be  due. 

The  murmur  is  faint,  soft,  and  blowing  in  character ;  and,  in 
the  instances  which  have  come  under  my  notice,  has  fallen  short 
of  the  second  soimd ;  although  it  is  conceivable  that  such  should 
not  invariably  be  the  case.  In  the  two  examples  above  referred 
to,  in  which  I  had  the  advantage  of  a  post  niortem  examination 
of  the  bodies,  the  result  as  regards  the  state  of  the  valves  was 
negative. 

Doctor  Nixon  recently  read  before  the  Medical  Society  of  the 
College  of  Physicians  a  paper  on  this  subject,  which  was  charac- 
terized by  very  considerable  research  and  ability.*  He  sub- 
mitted thB  details  of  five  cases,  in  three  of  which  he  had  the 
advantage  of  examining  the  body  after  death.  In  all  three  the 
mitral  valve  was  imaltered,  and  apparently  adequate  to  close  the 
orifice ;  but,  in  two  of  these,  the  muscular  structure  of  the  left 
ventricle  was  in  a  state  of  fatty  degeneration.  The  third  was 
an  example  of  chronic  meningitis  and  general  mal-nutrition.  Of 
the  two  cases  in  which  death  did  not  follow,  one  was  that  of  a 
delicate  female,  who  had  been  greatly  reduced  by  flooding, 
during  a  miscarriage,  eight  months  previously,  and  in  whom 
both  a  basic  and  an  apex-murmur  existed,  which  ceased  under 
treatment.  The  other  was  that  of  a  young  lady,  who  exhibited 
a  murmur,  only  during  nervous  palpitation  following  mental 
disturbance  or  the  use  of  green  tea. 

It  will  be  observed,  that  in  all  these  cases,  except  the  last, 
there  was  general  debility ;  and,  in  two  of  the  number,  the  left 
ventricle  was  proved,  by  dissection,  to  be  in  a  state  of  fatty 
softening.  In  the  case  of  the  young  lady,  nervous  debility  may 
be  inferred. 

Doctor  Nixon  is  of  opinion,  that  the  conditions  under  which 
f  imctional  mitral  murmur  has  been  met  with  are  so  various,  that 
no  single  explanation  of  the  mode  of  its  occurrence  will  suflSce ; 
but  that,  in  most  cases,  it  is  caused  by  derangement  of  the  con- 
sentaneous action  which  normally  subsists  between  the  muscular 
walls  of  the  left  ventricle  and  the  papillary  muscles  of  that 

*  Dublin  Jonmal  of  Medical  Science^  June,  1878. 
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chamber;  and  that  this  is  due  "  to  some  defect  in  the  vital  power 
or  condition  of  the  heart  itself,  which  leads  either  to  atony  of  the 
papillaiy  muscles,  or  derangement  in  the  rhythm  of  their  move- 
ments." I  believe  that  in  most  cases,  if  not  in  all,  debility  of 
the  walls  of  the  left  ventricle  may  be  reasonably  supposed  to 
exist,  and  that  the  hypothesis  which  I  have  ventured  to  propound 
affords  not  only  the  most  generally  applicable,  but  the  most 
rational  explanation  of  the  phenomenon. 

Doctor  Nixon's  observations  as  to  the  differential  diagnosis  of 
this  murmur  are  most  judicious.  The  features  upon  which  he 
relies,  as  of  positive  diagnostic  value,  may  be  briefly  set  forth  as 
follows : 

1.  The  murmur  is  intermittent,  and  variable  as  to  intensity. 

2.  Usually  present  in  the  recumbent  posture,  it  generally 

ceases  when  the  patient  sits  up. 

3.  It  is  loudest,  not  at  the  apex,  but  over  the  body  of  the 

ventricle  (Da  Costa). 

4.  There  is  usually  absence  of  pulmonary  distress,  and  of 

accentuation  and  doubling  of  the  second  soimd. 

5.  There  is  no  alteration  in  the  size  or  position  of  the  heart. 

6.  The  radial  pulse  is  variable  as  to  rate  and  volume. 

The  foregoing  observations  are  of  the  utmost  importance.  I 
am  not  in  a  position  to  affirm  all  the  rules  just  laid  down  for 
testing  this  murmur ;  but  I  have  no  hesitation  in  subscribing  the 
majority  of  them,  and  in  declaring  that  Dr.  Nixon's  paper  is, 
in  my  judgment,  the  most  valuable  contribution  hitherto  made 
towards  the  differential  diagnosis  of  functional  murmur  at  the 
mitral  orifice. 

Skoda,  writing  of  the  diagnostic  value  of  accentuated  second 
sound  in  the  pulmonary  aitery,  as  positive  evidence  of  regurgi- 
tation at  the  mitral  orifice  in  cases  of  systolic  murmur  at  the 
apex,  says  :*  "  If  the  force  of  this  soimd  be  not  increased,  the 
murmur  then  indicates  that  the  surfaces  of  the  valves,  or  the 
lining  membrane  of  the  ventricle  about  the  arterial  openings,  are 
roughened." 

Doctor  Todd,  likewise,  held  the  opinion  that  a  rough  condition 
of  the  ventricidar  surface  of  the  mitral  valve  was  competent,  of 

♦  Opus  citat.,  p.  229. 
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itself,  to  give  rise  to  systolic  murmiir  in  the  mitral  area,  liable 
to  be  confounded  with  that  of  mitral  reflux.* 

He  says :  "  But  if  the  deposit  take  place  on  the  ventricvlar 
surface  of  the  valve  (and  it  generally  does  so  on  the  ventricular 
surface  of  its  inner  curtain)  then  you  have  no  disturbance  of 
valvular  function.  In  both  cases,  however,  you  have  a  systolic 
bellows-sound,  and  in  both  cases  that  soimd  is  best  heard  at  the 
apex  of  the  heart." 

In  the  pseudo-murmur,  however,  the  absence  of  Skoda's  sign 
of  accentuated  second  sound;  the  murmur  being  audible  to- 
wards the  base ;  and  inaudible,  or  very  faintly  audible  beneath 
the  left  scapida,  suffice,  in  his  opinion,  to  establish  the  distinc- 
tion between  the  two  cases. 

Doctor  Walshe  also  believesf  that  "  vegetations  on  the  ven- 
tricular surface  of  the  (mitral)  valve  "  are  competent,  without 
causing  inadequacy  or  mal-adaptation  of  the  valve,  to  produce 
systolic  murmur  at  the  apex. 

The  concurrence  of  so  many  eminent  authorities  in  support  or 
acceptance  of  the  doctrine  of  systolic  murmur  of  maximum  in- 
tensity at  the  apex,  due  to  simple  roughening  of  the  ventricular 
surface  of  the  mitral  valve,  or  of  the  adjacent  portion  of  the  ven- 
tricidar  wall,  and  liable  to  be  confounded  with  that  of  mitral 
incompetency,  would  seem  to  constitute  it  an  established  dogma 
in  cardiac  diagnostics. 

Nevertheless,  I  venture  to  question  its  soundness,  and  to  ex- 
press a  doubt  that  it  rests  upon  stronger  evidence  than  a  priori 
reasoning.  At  least,  I  have  never  fallen  upon  the  details  of  a 
case,  in  which  murmur  of  the  site  and  rhythm  above  mentioned, 
viz.,  "  systolic  murmur  best  heard  at  the  apex  of  the  heart,"  was 
satisfactorily  traceable  to  the  cause  now  alleged,  to  the  exclusion 
of  all  others  competent  to  produce  it.  Nor  have  I  met  with  a 
single  example,  in  the  living,  which  would  warrant  me  in  assign- 
ing to  the  alleged  murmur,  even  provisionally,  a  place  in  cardiac 
pathology.  I  have,  however,  met  with  an  example  of  basic 
systolic  murmur  due  to  roughening  of  the  ventricidar  surface 
of  the  mitral  valve. 

**  Clinical  Leciuret,  second  edition,  1861,  p.  77. 
t  OftvM  citat.f  p.  99. 
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Doctor  Todd  lays  too  much  stress,  ia  regard  to  differential 
diagnosis,  upon  the  fact  that  this  murmur  is  henrd  hut  feebly, 
or  not  at  all,  at  the  left  acapnia ;  on  the  absence  of  intensified 
second  sound  ;  and  on  the  less  degree  of  disturbance  of  the  heart 
and  general  distress  which  accompany  it,  as  compared  with  the 
murmur  of  veritable  mitral  regurgitation. 

I  have  repeatedly  found  indubitable  mitral  regurgitant  mur- 
mur of  organic  origin,  totally  inaudible  at  the  left  scapula  and 
unaccompanied  by  intensified  second  sound.  Indeed,  such  is 
the  rule  in  the  case  of  soft  murmurs  of  recent  origin,  and 
occurring  in  a  feeble  heart  before  appreciable  derangement  of 
the  pulmonary  circulation  haa  supervened.  As  above  shown, 
these  negative  signs  and  symptoms  are  characteristic  of  func- 
tional mitral  mimuur. 

Dr.  Todd  indicates,  however,  Uie  true  distinction  between  sys- 
tolic murmur  at  the  apex  due  to  simple  roughening  of  the  ven- 
tricular surface  of  the  mitral  valve,  and  the  murmur  of  mitral 
reflux  to  whatever  cause  due,  when  he  says  that  the  former 
"  may  be  heard  well  up  to  the  base  of  the  heart,"  Not  only 
may  it  he  so  heard,  but  it  is  absolutely  loudest  at  the  right 
base,  and  audible  throughout  the  arcli  of  the  aorta  and  its  pri- 
mary branches  with  great  distinctness.  If,  with  such  a  murmur, 
likewise,  but  less  distinctly,  audible  at  the  apex,  and  imaccom- 
panied  by  the  other  evidence  of  mitral  regurgitation  mentioned 
by  Dr.  Todd,  the  second  sound  in  the  aorta  be  unimpaired 
and  free  from  murmur,  the  di^nosis  of  a  systolic  murmur  of 
efflux  in  the  aorta  from  roughening  of  the  ventricular  surface 
of  the  anterior  mitral  segment,  or  of  the  adjacent  portion  of  the 
ventricle,  may  be  positively  mada 

I^eudo-murmiirs  are  sounds  simulating  cardiac  murmurs,  or 
liable  to  be  mistaken  for  them.  They  arise  from  two  sources ; 
namely,  pericarditis  in  the  "  dry  "  stage,  and  exocardial  pleu- 
ritis. 

The  attrition-murmur  of  pericarditis,  before  it  has  assumed  a 
character  of  decided  harshness,  may  closely  simulate  veritable 
cardiac  murmur.  That  is  to  say,  in  the  early  stages  of  the 
affection,  when  the  free  surfaces  of  the  serous  membrane,  either 
by  congestion  of  its  veasels  and  arrest  of  its  normal  secretion,  or 
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by  fibrinous  exudation  as  yet  soft  and  plastic,  cease  to  glide 
noiselessly  over  one  another,  as  they  do  in  a  state  of  health, 
during  the  alternate  movements  of  the  heart  in  contraction  and 
dilatation.  The  resemblance  will  be  the  stronger,  and  the  diag- 
nosis proportionately  more  difficult,  when  the  attrition-sound  is 
localized  at  the  apex  of  the  heart,  as  it  occasionally  is  in  the 
first  instance.  I  have  had,  on  two  or  three  occasions,  the  op- 
portimity  afforded  me  of  studying  a  pericardial  friction-sound, 
limited  to  the  apex,  in  its  nascent  stage  (see  case  of  John 
Cliitton).  Such  murmurs  are  usually  soft,  and  of  single  and 
systolic  rhythm,  during  at  least  the  first  twenty-four  hours  of 
their  existence,  and  at  this  stage  are  not  readily  distinguish- 
able from  regurgitant  mitral  murmurs.  They  are,  however, 
more  superficial  in  site,  as  indicated  by  their  proximity  to  the 
ear  of  the  observer,  and  less  constant  in  character,  undergoing 
a  change  in  rhytlun  and  in  quality  within  the  first  two  days. 

The  ordinary  friction-sound  of  pericarditis  is,  however,  of 
double  rhythm,  not  strictly  coincident  in  time  with  the  sounds 
of  the  heart  as  alleged  by  all  writers  on  this  subject,  with  the 
exception  of  Dr.  Walshe  and  Dr.  Hyde  Salter.*  The  first  attri- 
tion-sound coincides  with  the  impidse  and  the  first  soimd  of  the 
heart,  and  is  therefore  in  the  strictest  sense  systolic.  The 
second,  however,  coincides,  not  with  the  second  cardiac  sound, 
but  with  the  early  portion  of  the  succeeding  or  long  pause,  and 
is  strictly  postdiastolic  in  rhythm.  I  have  met  with  not  more 
than  two  exceptions  to  this  rule,  which  may,  therefore,  be  re- 
garded as  constituting  an  important  element  of  distinction 
between  the  frottement  of  pericarditis  and  double  aortic  murmur. 
In  the  exceptional  instances  referred  to,  the  second  friction- 
sound  was  strictly  diastolic,  and,  therefore,  not  by  rhythm  dis- 
tinguishable from  the  bruit  of  aortic  reflux. 

Doctor  Walshe  says :  "  When  of  regular  rhythm,  the  friction- 
murmur  falls  a  little  after  the  corresponding  valvular  sound. 
But  such  regularity  as  this  is  the  exception,  not  the  rule ;  the 
friction-murmur  may  be  very  distinct  during  the  postdiastolic 
silence,  and  occasionally  falls  between  the  first  and  second  heart 
sounds.     In  point  of  fact,  want  of  distinct  synchronism  of  the 

*  Opus  cUaU,  p.  112,  and  Lancet^  July  29th,  1871« 
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murmur  with  either  of  the  two  sounds  is  a  very  habitual  and 
distinctive  attribute."* 

Sir  T.  Watson  describes  the  acoustic  phenomenon  of  pericar- 
ditis as  a  "to-and-fro"  sound,  as  "of  two  surfaces  rubbing 
backwards  and  forwards  against  one  another."f  This  is  a  just 
comparison,  and  a  most  accurate  description  of  the  sound. 

Collin  J  compared  it  to  the  creaking  of  new  leather,  and  named 
it,  from  the  resemblance,  h*2dt  de  aiir  ntuf.  He  says :  "  Perhaps 
this  sound  may  be  a  constant  symptom  of  pericarditis  before  the 
existence  of  effusion  into  the  serous  envelope  of  the  heart,  a 
symptom  very  fugacious  in  cases  where  this  disease  has  termi- 
nated in  a  few  days,  of  longer  duration  when  it  is  chronic."  He 
adds  :  "  I  explain,  then,  this  phenomenon  by  the  rubbing  of  two 
layers  of  dried  serous  membrane.  This  kind  of  desiccation 
appears  to  be  the  first  effect  of  inflammation  upon  membranous 
tissues,  etc." 

Broussais  says:§  "There  is  a  phenomenon  worthy  of  attention, 
to  which,  perhaps,  it  has  not  been  given  in  a  sufficient  degree ; 
this  is  the  noise  of  parchment,  which  may  be  distinctly  perceived 
by  means  of  the  stethoscope.  Whilst  exploring  with  this 
instrument  in  incipient  pericarditis,  one  experiences  a  sensation 
such  as  that  which  might  be  yielded  by  two  dry  bodies,  for 
example,  of  parchment,  whilst  rubbed  one  against  the  other ; 
and  this  sign,  when  combined  with  the  pain  and  anguish,  should 
leave  no  doubt  as  to  the  existence  of  inflammation." 

It  would  thus  seem  that  Broussais  fully  appreciated  the  diag- 
nostic value  of  friction-sound  as  a  sign  of  pericarditis. 

Stokes,  however,  was  the  first  writer  who  placed  in  a  clear 
light  the  pathological  significance  of  pericardial  friction-sound.|| 
By  a  course  of  rigid  observation  of  the  vital  phenomena  of  the 
disease  in  a  number  of  typical  and  highly  illustrative  examples, 
followed  by  careful  dissection  of  the  bodies,  he  conclusively 

*  Opuieitat.f  p.  112. 

t  London  Medical  Oasette,  vol.  zvi.,  part  L,  April  11th,  1835. 

X  Les  Divertes  M€ihode$  d^ Exploration  de  la  PoitrinCf  etc.,  par  V.  Collin,  Paris, 
1824. 

§  Commentairts  de»  Propositions  de  Patholoffie,  1829,  torn,  i.,  p.  398. 

II  Dublin  Journal  of  Medicine  and  Chemical  Science,  vol.  iv.,  1834 ;  published 
September  Ist,  1833. 
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established,  not  only  the  diagnostic  value  of  friction-sonnd  as 
a  sign  of  pericarditis,  but  distinguished  it  by  salient  charac- 
teristics from  other  acoustic  phenomena  in  the  region  of  the 
precordium,  of  different  origin  and  significance,  with  which  it  is 
liable  to  be  confounded.  As  distinctive  signs  of  this  sound,  he 
dwells  upon  the  modification  which  it  undergoes  in  consequence 
of  the  local  or  general  abstraction  of  blood ;  its  sudden  super- 
vention, variable  character,  and  rapid  change  of  situation ;  its  . 
occurrence  with  both  sounds  of  the  heart,  where  no  sign  of  or- 
ganic disease  had  previously  existed ;  its  subsidence  under  treat- 
ment, and  not  again  becoming  audible  under  excitement  He 
dwells  likewise  upon  tactile  vibration  or  fr^mi8sem4int,  as  dis- 
tinguishing pericarditis  from  valvular  lesion. 

I  cannot  attach  equal  value  to  this  last  mentioned  sign  as 
distinctive  of  pericarditis.  I  have  repeatedly  observed  frimis- 
sement  of  great  intensity  associated  with  valvular  murmur 
exclusively,  most  frequently  with  that  of  presystolic  rhythm, 
indicating  obstruction  at  the  mitral  opening.  No  doubt,  the 
fremitus  of  pericarditis  is  usually  double,  corresponding  in  that 
respect  to  the  friction-sound ;  but  pericardial  murmur  is  occa- 
sionally single,  and,  when  so,  it  is  usually  systolic,  and  located  at 
the  apex.  In  such  a  contingency  fremitus  might  indicate,  and 
numerically  in  about  equal  proportion,  either  constriction  of  the 
mitral  orifice,  or  pericarditis  at  the  apex.  In  a  small  per-cent- 
age  of  cases  it  arises  from  mitral  regurgitation.  The  mode  of 
distinguishing  these  phenomena  from  one  another  will  be 
pointed  out  further  on. 

Doctor  Stokes  very  appropriately  designates  as  "  latent  peri- 
carditis" that  form  of  the  affection,  of  which  the  only  evidence 
afforded  consists  in  friction-sound,  with  or  without  fr^misse- 
ment. 

Pericardial  friction-sound  is  notably  variable  in  character,  in 
site,  and  in  rhythm.  It  is  likewise  fleeting,  or  liable  to  temporary 
suppression. 

The  qiiality  of  the  sound  is  in  most  instances  harsh  and 
unpleasing,  and  its  pitch  may  vary,  even  in  the  same  case, 
between  the  limits  expressed  by  "  grating  "  and  "  filing." 

When  these  variations  are  presented  in  the  same  person,  they 
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are  noticeable  from  day  to  day,  the  changes  being  seldom  more 
abrupt ;  and  they  are  usually  attained,  by  gradations,  when  the 
extremes  above  mentioned  are  reached,  which,  however,  is  not 
often  the  case. 

The  site  of  pericai-dial  murmur  is  usually  basic ;  but  it  may 
extend  over  the  entire  precordium,  or  it  may  be  limited  to  the 
apex  ;  and  the  relative  freijuency  of  the  three  sites  ■would  be  in- 
dicated by  the  order  in  which  they  ate  above  enumerated. 

The  existence  of  this  murmur  by  preference  at  the  base,  ia 
explained  by  the  closer  proximity  of  the  vi.5ceral  to  the  parietal 
pericardium  in  that  situation,  owing  to  the  peculiar  configuration 
of  the  heart.  To  this  circumstance  is  likewise  due  the  fact  that, 
at  the  base,  friction-sound  is  always  of  double  rhythm.  The 
transfer  of  the  phenomenon  from  base  to  apex,  or  Wee  versa,  is 
only  apparent.  Usually,  the  cases  which  present  it  most  promi- 
nently, are  those  in  which  friction  had  been  previously  audible 
over  the  entire  precoi'dium ;  and  in  these  the  apparent  transfer  is 
due  to  suppression  of  the  sound  in  one  of  the  two  situations 
mentioned.  Occasionally,  however,  such  is  not  the  case,  and  a 
veritable  extension  of  iudammatiou,  to  a  previously  unafl'ected 
portion  of  the  pericardium,  coincides  with  adhesion  in  the  pre- 
vious situation  of  friction-sound. 

The  rhythm  of  pericardial  friction -sound  depends  upon  the 
movements,  not  the  sounds,  of  the  heart.  It  is,  therefore,  as 
already  stated,  usually  double  at  the  base;  because,  in  this  situa- 
tion, there  are  two  periotls  in  the  cycle  of  cardiac  movement 
when  the  visceral  and  parietal  layers  of  the  pericardium  are  in 
mutual  contact ;  one,  con'esponding  to  ventricular  systole,  during 
which  there  is  an  upward  movement  with  tension  of  the  ven- 
tricles, and  repletion  with  tension  of  the  auricles ;  and  the  other 
coinciding  witli  a  downward  movement  or  subsidence  of  the 
ventricles  in  diastole,  and  a  simultaneous  vermicular  or  vibratory 
contraction  of  the  auricles.  The  iirst  element  of  the  double 
sound  is  therefore  strictly  systolic,  sharp,  and  abrupt,  because  of 
the  single  and  energetic  character  of  the  ventricular  movement 
upon  which  it  depends ;  whilst  the  second  is  postdiastolic,  or 
posteiior  in  time  to  the  second  sound  of  the  heart ;  less  loud, 
and  of  a  prolonged  and  shuMing  character,  in  accordance  with 
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the  weaker,  more  protracted,  and  somewhat  undiilatory  move- 
ment to  which  it  owes  its  origin. 

Thus,  a  double  pericardial  friction-rhythm  is  recognised ; 
namely,  ventricular  systolic,  and  ventricular  diastolic ;  with  the 
latter  auricular  systole  coincides.  The  character  of  ventricular 
systolic  frottement  is  uniform ;  not  so,  however,  that  of  ventri- 
cular diastolic  rhythm,  because  of  its  compoimd  origin.  The 
latter  is  usually  composed  of  a  succession  of  short  and  abrupt 
"  rubs,"  commencing,  at  the  base,  after  the  second  sound,  but 
occasionally  coinciding  with  it ;  and  sometimes,  though  rarely, 
exhibiting  by  one  of  its  elements,  a  distinct  presystolic  rhythm. 

In  my  lectures  on  "  Mitral  Obstruction,"*  I  urged  the  possi- 
bility of  mistaking  pericardial  friction-sound,  possessing  this 
rhythm  exclusively,  for  true  endocardial  presystolic  murmur. 
But,  inasmuch  as  such  rhythm,  even  in  combination,  is  rare  in 
pericarditis,  and  still  more  so  in  the  isolated  form,  the  error  of 
diagnosis  adverted  to  is  not  likely  to  be  committed. 

In  a  very  able  lecture,  published  by  the  late  Dr.  Hyde  Salter,f 
he  described  a  pericardial  friction-sound  of  triple  rhythm;  namely, 
ventricular  diastolic,  auricular  systolic,  and  ventricular  systolic. 
The  second  mentioned  he  truly  alleges  to  be  presystolic  in  time, 
and  liable  to  be  confounded  with  the  endocardial  murmur  of 
mitral  constriction.  He  giAres,  in  illustration,  the  particulars  of 
four  cases,  which  may  be  summarized  as  follows: 

Case  1.  Triple  frottement,  which  by-and-by  became  double  by 
loss  of  one  element  (which,  in  particular,  is  not  stated);  auricidar 
systolic  friction-sound  of  presystolic  rhythm  existed  at  the  inner 
part  of  the  right  third  intercostal  space ;  and,  after  death,  this 
was  foimd  to  depend  upon  a  rough  deposit  of  fibrin  upon  the 
right  auricle.  In  the  progress  of  this  case,  both  elements  of  the 
double  friction-sound  at  the  base  ceased  simultaneously. 

This  is  certainly  not  in  agreement  with  my  experience,  which 
is  to  this  effect,  that  double  friction-sound  at  the  base,  in  process 
of  abolition,  becomes  single,  for  a  brief  period,  by  loss  of  one  of 
its  elements  previously  to  final  cessation.  I  cannot  recall  a  single 
exception  to  this  rule. 

Case  2.  Female ;  albuminuria ;  presystolic  murmur  over  left 

*  Medical  Press  and  Circular,  July,  1866.        f  Lancet,  July  29tli,  1871, 
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third  costal  CEtrtilage,  one  inch  from  the  sternum,  soft,  single,  nud 
audible  only  within  an  area  not  larger  than  a  halfcrown  piece 
at  the  point  indicated.  On  dissection,  the  left  auricle  only  waa 
found  covered  with  rough  lymph,  and  thia  coincided  exactly 
with  the  seat  of  friction. 

Case  3.  A  female;  albuminuria  and  bronchitis,  with  cavity 
in  right  lung ;  irottement  at  inner  part  of  right  third  intercostal 
space,  loudest  within  an  area  of  the  size  of  a  shilling,  and  audi- 
ble over  a  space  not  larger  than  a  crown  piece.  It  waa  double ; 
the  first  part  rough  and  presystolic,  the  second  fainter  and 
softer,  and  systolic  in  rhythm.  He  concludes  that  the  first  was 
auricular  systolic,  and  the  second  auricular  diastolic  After  a 
few  days,  friction  became  general  over  the  heait.  Autopsy : 
Eecent  general  pericarditis,  ■«-ith  efiusiou  of  soft  lymph. 

Case  4.  A  lady ;  sub-acute  rheumatism ;  double  frottement  in 
right  third  intercostal  space  near  the  sternum,  and  limited  in 
extent  The  first  was  the  louder  of  the  two,  and  presystolic  in 
rhythm. 

Doctor  Hyde  Salter  has  demonstrated  the  truth  of  a  theorem 
which  I  have  long  held  to  be  demonstrable,  but  have  never  had 
the  opportunity  of  proving ;  namely,  that  the  rhythm  of  pericar- 
dial friction-sound  is  as  the  natural  movement  of  the  portion  of 
the  heart  engaged,  and  the  mobility  of  the  opposed  surfaces  ; 
and  hence,  with  a  knowledge  of  the  movements  of  the  different 
portiona  of  the  heatt  in  health,  a  diagnosis  of  the  seat  and  limi- 
tation of  frottement  may  be  made ;  and,  conversely,  that  by 
accurate  observation  of  the  seat  and  rhythm  of  friction,  the 
natural  movements  of  the  heart  may  be  determined. 

When  the  phenomenon  is  about  to  be  suspended  in  conse- 
quence of  liquid  effusion  into  the  pericardium,  or  to  be  sup- 
pressed by  adhesion  of  its  opposed  surfaces,  the  friction-sound, 
even  at  the  base,  becomes  irregular  and,  still  later,  single  in 
rhythm  (Case  13,  Jaue  Armstrong). 

At  the  apex  a  double  friction-soiuid  is  rarely  produced  ; 
and  of  this  an  explanation  may  probably  be  found  in  the 
peculiar  character  of  the  movements  of  this  portion  of  the 
organ.  In  systole  the  apex  moves  upwards  and  forwards 
abruptly,  and  with   much  energy,   gliding  forcibly   along  the 
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anterior  wall  of  the  pericardium  ;  but,  in  diastole  it  recedes 
from  the  anterior  wall,  sinking,  by  its  own  weight,  to  tlie  fundus 
of  tlie  pericardium;  hence,  pericarditis  at  the  apex  is  usually  an- 
nounced by  a  single  and  systoUc  friction-sound.  The  exceptions 
are  of  two  kinds;  namely,  where  the  posterior  surface  of  the  apex 
is  also  coated  with  lymph,  and  therefore  competent  to  educe 
friction-sound  in  its  descent  Lymph,  however,  is  very  rarely 
effaced  upon  the  posterior  surface  of  the  apes,  and  hence  frotte- 
ment  of  diastolic  rhythm  at  the  apex  ia  of  exceptional  occur- 
rence. Double  hniit  de  frotUnunt,  of  basic  origin  and  great 
intensity,  may  be  likewise  audible  at  the  apex  by  transmission ; 
but,  its  relative  loudness  at  the  apex  and  the  base,  respectively, 
or  its  point  of  maximum  intensity,  would,  in  such  case,  be  a 
sufficient  guide  to  the  seat  of  its  production. 

Pericardial  friction-sounds  exhibit,  in  the  majority  of  in- 
stances, what  Dr.  Stokes  very  appropriately  designates  as  a 
"  respiratory  rhj-thm ;"  that  is,  a  rhythmical  intensification  cor- 
responding to  the  acts  of  inspiration.  This,  he  thinks,  may  be 
due  either  to  descent  of  the  diaphragm  in  inspiration,  or  to 
pleuritic  friction  at  the  lower  and  anterior  portion  of  the  left 
pleura.  I  cannot,  however,  admit  either  of  these  explanations 
as  satisfactory.  The  cordiform  tendon  of  the  diaphragm,  to 
which  the  pericardium  is  attached,  is  all  but  motionless  in 
respiration,  as  shown  by  the  unaltered  position  of  the  apes 
during  the  fullest  inspu-atory  effort ;  and  the  seat  of  great- 
est intensity  of  the  inspiratory  frottement  is  not  the  lower, 
but  the  upper  portion  of  the  precordium.  The  rhythmical  in- 
tensification of  pericardial  friction-soimd,  coiTesponding  to  in- 
spiration, is  due,  I  doubt  not,  to  the  advance  of  the  anterior 
edge  of  the  lungs  between  the  chest  wall  and  the  pericardium 
during  inspiration,  by  which  the  opposed  surfaces  of  that  mem- 
brane are  brought  into  more  forcible  contact.  If,  from  any 
cause  whatever,  as,  for  example,  pleuritic  adhesion,  this  advance 
of  the  lungs  should  not  take  place,  I  ventm'e  to  assert  that  in 
such  a  case  the  pericardial  friction-somid  would  be  devoid  of 
inspiratory  rhythm. 

The  area  of  diffusion  of  these  sounds  is  usually  circumscribed, 
or  nearly  so,  by  the  limits  of  the  precordium;  a  characteristic  by 
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which  it  is  diatingiiished  from  all  other  acoustic  phenomena 
of  cardiac  origin.  In  children  it  is  usually  audihle  over  the 
entire  front  of  the  eliest;  and  also,  but  leas  frequently,  to  a 
corresponding  extent  in  the  hack,  owing  to  the  high  conducting 
properties  of  the  thoi-ax  at  this  period  of  hfe.  It  attains  its 
maximum  of  intensity,  and  is  moat  extensively  diffused,  when 
pericarditis  supervenes  upon  ventricular  hypertrophy  (see  case 
of  Clinton). 

In  females,  owing  to  the  same  cause  aa  in  children,  Dr.  Stokes 
surmises  friction-sound  may  be  likewise  more  extensively  audi- 
ble, I  cannot  say  that  I  have  been  able  to  confirm  this  obser- 
vation. In  advanced  age,  and  in  gouty  subjects,  the  cheat  walls, 
rendered  more  resonant  by  ossiiication  of  the  costal  cartilages, 
and  by  partial  ankylosis  of  its  articulations,  may  likewise  serve 
as  better  conducting  media  for  sound ;  especially  that  having 
the  character  of  frottement,  which  involves  perceptible  vibra- 
tion. 

The  cause  of  pericardial  friction-sound  is  regarded  by  the  great 
majority  of  writers  on  this  subject,  as  consisting  in  plfistic  fibri- 
nous deposit  upon  one  or  both  surfaces  of  the  pericardium,  gene- 
mlly  botlL  Collin,  however,  held  that  it  was  due,  exclusively, 
to  the  mutual  friction  of  the  opposed  pericardial  surfaces  in  a 
state  of  dryness  from  an-est  of  the  normal  serous  secretion.  His 
explanation  of  the  phenomenon  is  given  at  page  291, 

Hope  advocated  a  similar  riew,  but  less  exclusively  and  dog- 
matically. He  was  of  opinion  "  that  deficient  lubricity  of  the 
pericardium  from  defective  secretion  in  the  earliest  stc^  of  in- 
flammation, may  possibly  be  oiie  of  the  causes  of  the  creaking 
sound,  independent  of  lymph."" 

Cessation  of  pericardial  frottement  may  be  due  to  cohesion  of 
the  opposed  serous  surfaces  ;  or,  to  seraus,  sero-sanguineoua,  or 
purulent  effusion  separating  them.  Under  the  influence  of  these 
several  causes,  the  suspension  or  suppression  of  the  pseudo-mur- 
mur is  gi-adual,  and  in  the  process  its  rhythm  and  force  are  much 
modified.  If  adhesion  take  place,  the  friction-sound  is  perma- 
nently suppressed  in  the  seat  and  to  the  extent  of  adhesion;  and 

*  A  TreatUt  on  t!ie  D'ltata  oflhi  Heart  and  Great  VmkU,  thini  edition,  1839, 
P.1SS. 
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its  cessation  above,  whilst  it  continues  to  be  audible  at  the  lower 
portion  of  the  precordium,  is  conclusive  evidence  of  progressive 
adhesion,  commencing  superiorly,  An  inversion  of  this  order, 
however,  would  not  be  of  similar  import,  because  the  cessation 
of  friction-sound  progresflively  from  below  upwards  might  be 
due,  either  to  adhesion  or  liquid  effusion ;  and  the  differential 
dioguosis  would  rest  upon  other  evidence,  mainly  that  yielded 
by  percussion. 

The  friction-sound  of  pericarditis  ij,  liable  to  be  confounded 
with: 

1.  Double  aortic  murmur. 

2.  Single  (systolic)  aortic  murmur. 

3.  Systolic  mitral  murmur. 

4.  Left  pleuritic  frottement  with  short  and  rapid  breathing. 

5.  Left  pericardial  pleuritic  frottement,  synchronous  with  the 

impulse  of  the  heart. 

The  features  of  resemblance  between  double  valvular  murmur 
at  the  aortic  orifice,  and  to-and-fro  pericardial  friction-sound  at 
the  base,  are,  the  reduplication  of  murmur  in  both  alike,  the 
alleged  synchronism  of  the  murmurs  with  the  normal  sounds  of 
the  heart,  and  the  maximum  intensity  of  both  at  the  base. 

The  aortic  murmurs,  however,  are  transmitted  upwards  in  the 
course  of  the  aorta,  and,  of  these,  the  systolic  likewise  into  the 
carotid  and  subclavian  arteries  ;  they  fade  gradjialhj  away,  and 
equally  in  all  directions  except  in  the  line  of  the  aorta,  as  the 
stethoscope  is  shifted  from  tlie  point  of  their  greatest  intensity. 
They  are  strictly  synchronous  with  the  sounds  of  the  heart  in  tlie 
great  majority  of  cases ;  they  do  not  vary  in  rhytlim,  and,  though 
loud,  they  are  manifestly  not  of  superficial  origin ;  they  are  not 
modified  by  ordinary  treatment,  nor  are  they  intensified  by 
pressure  made  upon  the  precordiura. 

Pericardial  friction-sounds,  on  the  contrary,  abruptly  termi- 
nate at  the  limits  of  the  precordium,  except  in  children  and  in 
cases  of  great  enlargement  of  the  heart ;  they  are  not  audible  to 
a  greater  distance  in  one  direction  than  another ;  they  are  never 
transmitted  into  the  neck ;  they  are  not  both  syncltronous  with 
the  sounds  of  the  heart,  the  second  being,  as  already  stated,  post- 
diastolic in  time;  they  are  peculiarly  variable  aa  to  rhythm, 
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quality,  intensity,  and  situation ;  superficial  as  to  origin ;  inuch 
intensified  by  surface  pressure ;  and  readily  modified  by  treat- 
ment, Finally,  they  most  frequently  exhibit  an  inspiratory 
rhythm,  or  periodic  intensification  correaponding  to  the  inspira- 
tory act ; "  and  are  usually  associated  with  fr^niissement.  This 
latter  is  a  most  ^-aluable  indication,  though  not  pathognomonic 
of  pericardial  friction.  It  is  much  more  frequently  met  with 
in  association  with  the  latter  than  with  valvular  lesion  ;  in- 
deed, the  friction-sound  of  pericarditis  is  never  unaccompanied 
by  fremitus,  save  in  its  nascent  stage,  and  in  that  immediately 
preceding  its  final  extinction,  when  it  is  soft  and  faint 

Frimisse'nient  calaire  is  one  of  the  most  remarkable  phenomeua 
exhibited  by  the  heart  in  a  state  of  disease.  It  has  been  aptly 
compared  by  Laennec,  to  the  sensatiou  communicated  to  the 
open  hand  placed  upon  a  cat's  back  whilst  the  animal  pura ;  and 
it  usually  coincides  in  rhythm  and  varies  iu  intensity  with  the 
mm-murs  audible  beneath,  the  harsher  murmurs  always  yielding 
the  strongest  tactile  vibration.  It  may  be  most  readily  perceived 
by  means  of  that  portion  of  the  palm  corresponding  to  the  roots  of 
the  fingei-s,  placed  with  moderate  pressure  over  the  seat  of  friction. 

I  have  found  fi-imissement  associated,  not  only  with  pericar- 
dial attrition-sound,  but  likewise  with  valvular  murmur  of  every 
kind,  except  those  of  single  and  diastolic  rhythm  at  the  orifice 
of  the  aorta,  or  the  pulmonary  artery.  In  both  these  cases 
I  conclude  that  arterial  systole,  though  capable  of  producing  a 
murmur  of  reflux,  is  incompetent  to  develop  a  force  sufficient 
to  educe  thoracic  vibration. 

I  have  already  intimated  that,  exceptionally,  the  friction-sound 
of  pericarditis  may  be  diffiised  extensively,  and  even  universally, 
over  the  chest,  in  children,  and  likewise  in  adulta  who  are  the 
subjects  of  cardiac  hypertrophy.   In  the  latter  cases  I  have  heard 

'  Tbu  ligu,  wliivb  ii  due  to  the  prasure  of  tbe  pericaxdium  aguiiil  the  anterior 
lurface  of  cha  Leut  li;  the  odvuidug  edges  of  the  inflated  lungs,  is,  when  preKot, 
pathognomonic  of  pericairditis  ;  but  itfnjls  where  Teaiculor  emphjeenia  of  theedgea, 
or  great  etUargemeiit  of  the  heart  etiite  ;  because,  in  the  Eormer  cobs,  the  edges  of 
the  luug*  are  permanently  inflated  ouil  overlie  tbe  pericardium  ;  aod  in  the  latter 
they  Bte  permanontly  diiplaaed  outwards,  and  cannot  odianw  during  inspiration 
&oin  vast  uE  space.  Pennanent  adhesion  of  the  lungB  to  the  sides  of  tbe  pericar- 
dium will  likenUe  neutralize  thii  sign. 
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it  beneath  both  ciaviclea,  on  both  sides  of  the  back,  and  along  the 
doraal  spine,  In  children  loud  valvular  murmurs  are  no  less 
extensively  diffused.  Nevertheless,  attention  to  the  preceding 
distinctions,  as  -well  as  to  those  of  a  general  kind,  to  be  hereafter 
mentioned,  liaving  reference  to  the  pulse,  the  seat  of  apex-pulsa- 
tion, and  the  area  of  pi-ecordial  dulness,  by  which  double  val- 
vular disease  at  the  aortic  orifice  is  characterized,  will  suffice  to 
establish  the  differential  diagnosis  between  murmurs  due  to  that 
disease,  and  the  pseudo-murmurs  resulting  from  pericarditis. 

Aortic  murmur  of  single  and  systoUc  rhythm  is  liable  to  be 
confounded  with  bruit  de  frottement,  only  when  the  latter  ap- 
proaches extinction  by  cohesion  of  the  opposed  surfaces.  At 
this  period  the  friction-sound  of  pericarditis  is  usually,  even  at 
the  base,  single  and  systoHc  in  rhythm,  less  loud  and  harsh  than 
previously,  and,  therefore,  more  closely  similar  in  quality  to  the 
murmur  of  valvular  obstruction.  The  latter,  however,  is  alwai/s 
propagated  in  the  line  of  the  ascending  aorta,  and  tmnsmitted 
into  the  carotids ;  the  former  never. 

From  the  mormui-  of  mitral  reflux,  pericai'dial  friction-sound 
of  single  and  systolic  rhythm  and  apex  origin,  may  be  distin- 
guished, chiefly,  by  the  positive  signs  which  characterize  the 
former ;  namely,  its  being  transmitted  into  the  axilla,  audible,  in 
most  cases,  at  the  inferior  angle  of  the  left  scapula,  and  asso- 
ciated, after  the  initial  period,  with  intensification  of  the  second 
cardiac  soimd  in  the  pulmonary  ai'tery,  together  with  the  signs 
of  pulmonary  congestion,  and  engorgement  of  the  right  side  of 
the  heart. 

Indeed,  by  no  other  positive  characteristics  than  its  unsteadi- 
ness as  to  quality,  site,  and  rhythm,  and  its  brief  duration,  can 
single  systohc  friction-sound  at  the  apex  be  distinguished  from 
miti'al  reflux  murmur  ;  but  these,  in  conjunction  with  the 
above  given  character  of  mitral  reflux  murmur,  will  justify  a 
confident  diagnosis,  even  in  the  most  obscure  cases,  after  care- 
ful examination  once  or  oftener  repeated. 

From  the  respiratory  frottement  of  pleuritis  of  the  left  side, 
the  friction-sound  of  pericarditis  may  be  readily  distinguished, 
by  causing  the  patient  to  suspend  respiration  for  a  moment. 
The  procedure  will,  of  course,  likewise  suapend  the  friction- 
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sound,  if  it  be  of  pleuritic  origin ;  not  so,  however,  if  its  seat  be 
the  pericardium. 

The  distinction  between  the  attrition-sound  of  pericarditis, 
and  that  of  pleuritis  engaging  the  pericardial  portion  of  the 
pleura  and  adjacent  edge  of  the  lung,  and  deriving  its  rhythm 
from  the  movements  of  the  heart,  not  from  those  of  the  lung, 
is  attended  with  the  utmost  difficulty. 

Doctor  Stokes*  states  that  in  the  latter  case,  the  murmur  is 
loudest  rather  outside  than  within  the  limits  of  the  precordium. 
I  can  confirm  the  accuracy  of  this  distinction. 

Doctor  Mayne,"j*  discussing  the  positive  value  of  frottement 
synchronous  with  the  action  of  the  heart,  as  a  sign  of  pericar- 
ditis, inquires:  "But  even  in  simple  pleuritis  may  not  the 
mechanical  impulse  of  the  heart  against  the  lung,  when  covered 
by  inflamed  pleura,  produce  a  distinct  frottement  synchronous 
with  the  systole  of  that  organ,  and  thus  cause  difficulty  in  the 
diagnosis,  unless  general  symptoms  are  taken  into  the  account  T 
To  this  I  answer,  that  in  such  a  case  friction-sound  would  be 
confined  to  the  apex,  and  either  inaudible  at  the  right  base  and 
in  the  middle  line,  or  audible  in  these  situations  only  by  trans- 
mission. 

In  the  course  of  pericarditis,  a  systolic  bellows-murmur  may 
be  developed  at  the  base  or  at  the  apex  of  the  heart. 

Doctor  Stokes  would  regard  the  former  as  due  to  co-existent 
endocarditis,  and  the  latter  as  the  result  of  weakening  of  the 
heart. 

Doctor  Walshe  conceives  it  possible  that  a  basic  systolic 
murmur  may  result  from  constriction  of  the  roots  of  the  aorta 
and  pulmonary  artery  by  exuded  fibrin  ;  and  he  quotes  the 
opinion  of  Martin-Solon,  to  the  efiect  that  a  murmur  of  this 
rhythm  and  site  may  arise  in  the  stage  of  serous  effusion,  from 
liquid  pressure  upon  the  roots  of  these  vessels. 

I  doubt  much  the  occurrence  of  murmur  from  either  of  the 
two  last  mentioned  causes.  I  have  never  heard  a  basic  murmur 
in  the  absence  of  valvular  engagement,  or  of  strong  collateral 
evidence  that  it  was  of  haemic  origin.     On  the  other  hand,  I 

•  Dublin  Journal^  vol.  iv.,  1834. 

t  Dublin  Journal  of  Medical  and  Chemical  Science,  vol.  yii.,  May  Ist,  1835. 
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it  beneath  both  clavicles,  on  both  sides  of  the  back,  and  along  the 
dorsal  spine.  In  children  loud  valvular  murmurs  are  no  leas 
extensively  diffused.  Nevertheless,  attention  to  the  preceding 
diatinetioua,  as  well  as  to  those  of  a  general  kind,  to  be  Iiereafter 
mentioned,  having  reference  to  the  pulse,  the  seat  of  apex-pulsa- 
tion, and  the  area  of  precordial  dulness,  by  which  double  val- 
vular disease  at  the  aortic  orifice  is  characterized,  ■will  sufiice  to 
estabhsh  the  differential  diagnosis  between  murmurs  due  to  that 
disease,  and  the  pseudo-murmurs  resulting  from  pericarditis. 

Aortic  lourmur  of  single  and  systolic  rhythm  is  hable  to  be 
confounded  with  bruit  de  frottemeut,  only  when  the  latter  ap- 
proaches extinction  by  cohesion  of  the  opposed  surfaces.  At 
this  period  the  friction-sound  of  pericarditis  is  usually,  even  at 
the  base,  single  and  systolic  iu  rhythm,  less  loud  and  harsh  than 
previously,  and,  therefore,  more  closely  similar  in  quality  to  the 
murmur  of  valvular  obstruction.  The  latter,  however,  ia  aluiays 
propagated  in  the  line  of  the  ascending  aorta,  and  transmitted 
into  the  carotids ;  the  former  never. 

From  the  murmur  of  mitral  reflux,  pericardial  friction-sound 
of  single  and  systolic  rhythm  and  apex  origin,  may  be  distin- 
guished, chiefly,  by  the  positive  signs  which  characterize  the 
former ;  namely,  its  being  transmitted  into  the  axilla,  audible,  in 
most  cases,  at  the  inferior  angle  of  the  left  scapula,  and  asso- 
ciated, after  the  initial  period,  with  intensification  of  the  second 
cardiac  sound  in  the  pulmonary  artery,  together  with  the  signs 
of  pulmonary  congestion,  and  engorgement  of  the  right  side  of 
the  heart. 

Indeed,  by  no  other  positive  characteristics  than  its  unsteadi- 
ness as  to  quahty,  site,  and  rhythm,  and  its  brief  duration,  can 
aingle  systohc  friction-sound  at  the  apex  be  distinguished  from 
mitral  reflux  murmur ;  but  these,  in  conjunction  with  the 
above  given  character  of  mitral  reflux  murmur,  will  justify  a 
confident  diagnosis,  even  in  the  most  obscure  cases,  after  care- 
ful examination  once  or  oftener  repeated. 

From  the  respiratory  frottement  of  pleuritis  of  the  left  aide, 
the  friction-sound  of  pericarditis  may  be  readily  distinguished, 
by  causing  the  patient  to  suspend  respiration  for  a  moment 
The  procediue  will,  of  course,  likewise  suspend  the   frictios' 
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sound,  if  it  be  of  pleuritic  origin ;  not  so,  however,  if  its  seat  be 
the  pericardium. 

The  distinction  between  the  attrition-sound  of  pericarditis, 
and  that  of  pleuritis  engaging  the  pericardial  portion  of  the 
pleura  and  adjacent  edge  of  the  lung,  and  deriving  its  rhythm 
from  the  movements  of  the  heart,  not  from  those  of  the  lung, 
is  attended  with  the  utmost  difficulty. 

Doctor  Stokes*  states  that  in  the  latter  case,  the  murmur  is 
loudest  rather  outside  than  within  the  limits  of  the  precordium. 
I  can  confirm  the  accuracy  of  this  distinction. 

Doctor  Mayne,f  discussing  the  positive  value  of  frottement 
synchronous  with  the  action  of  the  heart,  as  a  sign  of  pericar- 
ditis, inquires:  "But  even  in  simple  pleuritis  may  not  the 
mechanical  impulse  of  the  heart  against  the  lung,  when  covered 
by  inflamed  pleura,  produce  a  distinct  frottement  synchronous 
with  the  systole  of  that  organ,  and  thus  cause  difficulty  in  the 
diagnosis,  unless  general  symptoms  are  taken  into  the  account  V 
To  this  I  answer,  that  in  such  a  case  friction-sound  would  be 
confined  to  the  apex,  and  either  inaudible  at  the  right  base  and 
in  the  middle  line,  or  audible  in  these  situations  only  by  trans- 
mission. 

In  the  course  of  pericarditis,  a  systolic  bellows-murmur  may 
be  developed  at  the  base  or  at  the  apex  of  the  heart. 

Doctor  Stokes  would  regard  the  former  as  due  to  co-existent 
endocarditis,  and  the  latter  as  the  result  of  weakening  of  the 
heart. 

Doctor  Walshe  conceives  it  possible  that  a  basic  systolic 
murmur  may  result  from  constriction  of  the  roots  of  the  aorta 
and  pulmonary  artery  by  exuded  fibrin  ;  and  he  quotes  the 
opinion  of  Martin-SoloD,  to  the  efiect  that  a  murmur  of  this 
rhythm  and  site  may  arise  in  the  stage  of  serous  effusion,  from 
liquid  pressure  upon  the  roots  of  these  vessels. 

I  doubt  much  the  occurrence  of  murmur  from  either  of  the 
two  last  mentioned  causes.  I  have  never  heard  a  basic  murmur 
in  the  absence  of  valvular  engagement,  or  of  strong  collateral 
evidence  that  it  was  of  haemic  origin.     On  the  other  hand,  I 

•  Dublin  Journal,  vol.  iv.,  1834. 

t  Dublin  Journal  of  Medical  cmd  Chemical  Science,  yol.  vii.,  May  Ist,  1835. 
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have  repeatedly  found  the  roots  of  the  great  vessels  enveloped 
in  organized  fibrin,  and  the  pericardium  distended  with  serum, 
when  no  such  murmur  existed. 

I  am  satisfied  that  the  cause  assigned  by  Dr.  Stokes  for  tem- 
porary apex-murmur,  occurring  in  this  connexion,  is  correct.  I 
more  than  doubt  the  alleged  resolution  of  valvular  inflammation, 
in  a  degree  sufl&cient  to  restore  the  normal  character  of  the 
sounds  of  the  heart,  where  murmur  due  to  inflammatory  exuda- 
tion had  previously  existed ;  and  I  have  already  expressed  the 
opinion,  supported  by  clinical  evidence,  that  initial  regurgitant 
murmur  may  result  from  simple  debility  and  yielding  of  the 
walls  of  the  left  ventricle,  under  the  centrifugal  pressure  of  the 
contained  blood.  Such  a  condition  of  the  heart,  involving  no 
structural  disease,  would  be,  of  course,  eminently  curable ;  and 
the  murmur  arising  from  it,  of  temporary  duration,  and  readily 
suppressed  by  tonic  treatment. 


CHAPTEE  IV. 


CAUSES  OF  DISEASE  OF  THE  HEART. 

The  causes  of  disease  of  the  heart,  including  that  of  its  fibrous 
envelope,  are  manifold,  but  may  be  conveniently  classified  under 
three  heads ;  namely,  hsemic,  mechanical,  and  nutritive. 


f 


Hjemic  causes 


Mrchanical 

CAUSES 


s 

I 


Kheumfttism. 

Chronic  renal  diflca^e. 

{Scarlatina. 

Measles. 

Small-Poz. 

Septicaemia. 

Puerperal  fever. 

PhlebitiB. 

Scurvy. 

Purpura. 

Cancer. 

Tuberoulofds. 

SyphiHs. 

Blows  or  falls  upon  the  chest ;  or  wounds  of  the  pericardium 

or  heart. 
Constriction  of  the  chest,  with  laborious  exercise. 
Malformation  or  deformity  of  the  chest,  with  pressure  upon 

the  heart. 


NuTBiTiYE  CAUSES  are  those  which,  by  inducing  malnutrition,  lead  to  structural 

degeneration  of  the  heart 

Hsemic  causes  of  disease  of  the  heart  are  such  as  operate 
through  the  blood.  They  consist  in  the  presence  of  certain  irri- 
tant principles  in  the  circulation ;  whether  primarily  introduced 
from  without,  as  in  the  case  of  the  exanthematous  poisons ;  the 
result  of  imperfect  assimilation,  as  lactic  acid ;  of  failure  of 
elimination,  as  urea;  or  defect  of  constitution,  as  in  scurvy. 
These  causes  operate,  in  the  first  instance,  as  chemical  irritants, 
and,  secondarily,  through  the  changes  so  produced,  as  mechanical 
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excitants  of  hypernutrition,  with  the  single  exception  of  renal 
disease,  the  influence  of  which  upon  the  heart  as  a  morbific  agent, 
would  seem  to  be  exclusively  mechanical. 

The  proclivity  of  persons  suffering  from  rheumatism,  espe- 
cially in  the  acute  form,  to  inflammatory  affections  of  the 
heart,  has  been  known  from  the  earliest  period  of  medicine. 
Doctor  Latham*  states  tliat  two-thirtis  of  the  cases  of  acute 
rheumatism  treated  by  him  in  St.  Bartholomew's  Hospital, 
during  the  five  years  from  1836  to  ISiO,  both  included,  suffered 
likewise  from  inflammatory  affections  of  the  lieart. 

This  is  certainly  in  excess  of  the  usual  proportion,  according 
to  the  experience  of  others ;  and  Dr.  Latham,  whilst  admitting 
that  such  is  the  case,  suggests  as  an  explanation  the  great  assi- 
duity of  his  clinical  clerks  in  proiiding  "  interesting  cases  "  for 
his  wards.  Doctor  Sibsont  records  thirty-four  cases  of  acute 
cardiac  affection  occurring  in  seventy-four  of  acute  and  subacute 
rheumatism ;  ie.,  very  nearly  one-half  of  the  total  number.  This 
would  approximately  represent  the  proportion  in  which  rheu- 
matism has  been  complicated  by  cardiac  disease  in  my  own 
experience.  The  form  which  this  complication  is  prone  to 
assume  ia  that  of  inflammation  of  the  lining  or  of  the  investing 
membrane  of  the  heart ;  namely,  endocarditis,  or  pericarditis. 
Of  the  sum  total  of  cardiac  complications  of  rheumatism  re- 
conied  by  Latham,  three-fourths  were  endocarditis,  one-twelfth 
pericanlitis,  and  one-seventh  consisted  of  the  two-fold  affection. 
Of  Sibson's  cases,  four-fifths  were  endocarditis,  one-tenth,  peri- 
carditis, and  one-tenth,  peri-  and  endocarditis  combined. 

As  regards  sex  and  age.  In  Latham's  returns  the  proportion  of 
males  and  females  affected  with  cardiac  complication  was  about 
equal ;  and  Stbson  states  that  nearly  one-half  of  his  cases  (32  out 
of  74)  were  under  twenty  years  of  age. 

Returns  made  for  childhood  {under  twelve  years)  would,  I 
have  no  doubt,  show  a  still  larger  proportion  of  rheumatic  cases 
complicated  with  acute  inflammation  of  the  heart;  indeed,  the 
occurrence  of  acute  rheumatism  without  this  complication  in 
childhooil  is  tlie  exception. 

*  D!$enK»  of  the  Heart,  toI.  i.,  134S,  p.  144. 
t  BritiA  Medieat  7cumi^  Aoguit  13th,  1870. 
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Doctors  Eilliet  and  Barthez*  report  that,  of  the  children  under 
their  care  affected  with  rheumatism,  more  than  one-third  suffered 
from  pericarditis :  namely,  4  in  11. 

The  following  statistics,  borrowed  from  the  able  and  exhaus- 
tive treatise  of  Dr.  Fuller,-!*  are  of  especial  value  in  relation  to 
this  portion  of  our  subject.  It  will  be  seen  that  they  deal,  not 
only  with  the  gross  proportion  of  cardiac  disease  of  rheumatic 
origin,  but  likewise  with  the  relative  prevalence  of  its  different 
forms,  as  influenced  by  age  and  sex,  in  acute,  subacute,  and 
chronic  rheumatism  respectively. 


Abstbact  of  Cases  of  Acxtte  and  Subacute  Rheumatism,  admitted  into  St. 
Geobqe's  Hospital,  between  the  Ist  of  Januabt,  1845,  and  the  larr  op 
Mat,  1848. 


A^  of 
FatienU. 

Cases  of 
Acute  and 
Sobacnte 

Rheama- 
tism. 

Total 

Heart 

Disease. 

Pericar- 
ditis. 

Endo- 

pericar- 

ditis. 

Recent 
Endocar- 
dial 
Affection. 

Old- 
standing 
ValTnlar, 
and  per- 
haps Ezo- 
cardial 
Disease. 

ValTnlar 

Disease  of 

uncertain 

Date. 

Undcp  15 
15  to  20 
20—25 
25—30 
80—36 
35—40 
40—45 
45—60 
60—55 
65—60 

i 

22 
82 
92 
79 
40 
28 
15 
14 
3 
4 

12 
49 
49 
41 
14 
12 
5 
4 

1 

8 

4 
8 
1 
1 

1 

5 

11 

6 

4 

1 
1 

8 

26 
26 
22 

:    4 

4 

2 
2 

4 
9 
9 
6 
6 
2 

• 

2 

1 

1 
4 
5 
5 
2 
1 

879 

187 

13 

28 

89 

89 

18 

Of  the  18  cages  of  pericarditis,  6  occurred  in  men,  and  7  in  women  ;  or  one  in 
every  12*4  men,  and  one  in  every  6*7  women. 

Endocardial  affection  89,  viz.,  48  in  men,  or  one  in  every  8-4,  and  41  in  women, 
or  one  in  every  2 '6. 


♦  Traits  Clinique  et  Pratique  de$  Maladiet  det  Enfantt,  vol.  i.,  p.  210,  quoted  by 
Dr.  Fuller, 
t  On  Rhewnatim,  Rheumatic  Oout,  and  Sciatieat  third  edition,  1860,  c.  ix.,  p.  257 

et  iequent, 

20 


CAUSES  OF  DISEASE  OF  THE  HEABT. 
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12 

27 

75 
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>T  ia  the  praportlon  of  one  in 


b«ndocBrdiiJ  itffcclion,  3S  occniT«d  in  men,  ot  one  in  ererj  2'4  ;  knd  3fl 
oionein8iery2-1. 


Abstuct  of  Cases  or  Sobacote  RntcirATtBii  iiaamD  into  St.  Geobqi's 
HoanriL,  ddbi.iq  the  asove  mentioiied  Febiod. 
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Sutscuu 

til™ 

Total 
neiiit 

Peri- 

Rcsmb 

AdtcUon. 

V«lTnUi, 

c.rdi.1 
DllHM. 

Du<.    ; 

i 

Under  IB 

7 

1 

1 

1    i 

16  to  20 

24 

12 

_ 

1 

G 

8 

20-25 

29 

10 



_ 

4 

4 

2 

26-30 

29 

_ 

_ 

2 

6 

1       1 

80-36 

IS 

_ 

— 

— 

2 

1 

35-40 

11 

_ 

_ 

1 

3 

_ 

40-45 

6 

_ 

_ 

1 

_ 

_ 

45-50 

5 

_ 

— 

_ 

1 

_ 

50-65 

2 

_ 

_ 

_• 

— 

_ 

_ 

65—00 

^ 

- 

- 

- 

~ 

- 

133 

42 

1 

' 

14 

18 

8      j 

BHETTMATTSM. 


807 


Of  the  14  cases  of  zeoent  endocardial  a£fbction,  9  occuned  in  men,  or  one  in  everj 
S'S,  and  5  in  women,  or  one  in  5'1. 

Pericarditis  occurred  in  one  out  of  every  92  men,  and  in  one  of  every  41  women; 
or  in  litUe  more  than  one  per  cent,  among  males^  and  one-half  per  cent,  among 
females. 

Thus  it  would  appear  that  about  one-half  the  cases  of  acute 
and  subacute  rheumatism  registered,  presented  some  fonn  of 
cardiac  affection,  or  1  in  every  2  02 ;  and  some  form  of  recent 
cardiac  affection  in  more  than  one-third  of  the  total  number, 
or  1  in  every  2  7 ;  and  finally,  some  cardiac  affection  of  long 
standing  in  more  than  one  out  of  every  eight  cases,  or  1  in  7*9. 

Of  the  total  of  130  cases  of  recent  cardiac  affection,  114 
occurred  in  persons  affected  with  acute  rheumatism;  and  of 
those  affected,  nearly  one-half,  or  1  in  every  2  06,  exhibited 
recent  heart-disease  of  some  form. 

Cardiac  affection,  in  one  of  its  many  forms,  occurred  in  about 
one-third  (1  in  every  31)  of  the  cases  of  subacute  rheumatism, 
and  recent  cardiac  affection  of  some  kind  in  about  one  out  of 
every  six  and  a-half  cases,  or  1  in  every  6*6. 

In  the  following  table  the  preceding  results  are  compared 
with  those  obtained  by  other  observers. 


Total  of 
reoent  Car- 
diac Affec- 
tion. 

Cases  of 

Acute 

Rheumatism. 

Proportion  in  which 

recent  Affection  of  the 

Heart  occurred. 

Cases  in  St.  George^s  Hospital 
Dr.  William  Budd's  Cases 
M.  Bouillaud's  Cases 
Dr.  T^tham's  Cases 
Dr.  John  Taylor's  Cases 

Total 

119 
21 
65 
74 
27-5 

246 

43 

114 

136 

49 

1  in  every  206 
1       „       204 
1       „        1-76 
1        „       1-88 
1       „       1-78 

306-5 

588 

1       „       1-91 

With  regard  to  the  numerical  proportion  of  cases  of  acute 

rheumatism   complicated    with    pericarditis    and   endocarditis 

respectively,  Doctor  Fuller  states  that  the  former  occurred  in 

about  one-sixth,  and  the  latter,  including  the  twofold  affection, 

endo-pericarditis,  in  one  out  of  every  2*3,  of  the  cases  collected 

by  him. 

20* 
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The  following  Tables,  borrowed  from  Dr.  Fuller's  work,  ex- 
hibit in  a  connected  fonn  the  absolute  and  the  relative  propor- 
tions of  the  two  forms  of  cardiac  affection  in  acute  rheumatism, 
according  to  the  experience  of  diflTerent  observers. 


Pebicabditib. 


Pericarditis. 

Acute 
RheumAtism. 

Proportion  in  which 
Pericarditifl  occnrred. 

Cosee  treated  in  St.  Greorge's 

Hospital 

39 

246 

1  in  every  6*3 

Dr.  Basham's  Cases 

14 

66 

1       „       4-7 

Dr.  WiUiam  Budd's  Cases    . . . 

5 

43 

1       „       8-6 

Dr.  Latham's  Cases 

22 

136 

1       „       6-1 

Dr.  Macleod*s  Cases 

54 

307 

1       „       6-7 

Dr.  Taylor's  Cases 

Total 

8 

49 

1       „       61 
1       „       5-97 

142 

847 

Endocabditis. 


Endocarditis. 

Acute 
Rheumatism. 

Proportion  in  which 
Endocarditis  occurred. 

Cases  treated  in  St.  Greorge*s 

Hospital 
Dr.  W.  Budd's  Cases 
Dr.  Latham's  Cases 
Dr.  Taylor's  Cases 

Total 

107  0 
17'8 
660 
25-4 

246 
43 

136 
49 

1  in  eyery  2*29 
1       „       2-48 
1       „       2-09 
1        »       1-92 

214-7 

474 

1       „       2-25 
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BXLATIVB  FBEQUSNOT  OF  ReCSKT  ExOOABDIAL  AND  EnDOOABDIAL  AFFBCTIOV. 


CMesof 
Pericarditis. 

Cases  of 
Endocarditis. 

RelatiTe  proportion  of 

Pericarditis  and  Budo- 

carditis. 

Cases  treated  in  St.  George*s 

Hospital 
Dr.  William  Budd's  Cases    . . . 
Dr.  Latham's  Cases 
Dr.  Taylor's  Cases 

89 

5 

22 

8 

107-0 
17-3 
650 
25-4 

1  to  every  2-7 
1         „        8-4 
1        ,.        2-9 
1        »    .    81 

Total 

74 

214-7 

1        „        2-9 

Doctor  Fuller  remarks  :  "  The  great  excess  of  endocardial 
affection  exhibited  in  these  tables,  arises,  I  believe,  not  from  the 
greater  frequency  of  endocarditis,  but  from  the  large  number  of 
cases  in  which  a  murmur  is  occasioned  either  by  purely  func- 
tional causes,  or  by  temporary  imperfect  closure  of  the  mitral 
orifice  consequent  on  irregular  contraction  of  the  structures  con- 
nected with  the  valves,  or  by  the  presence  of  fibrin  deposited  on 
the  valves,  without  the  concurrence  of  endocardial  inflamnia- 
tion.  I  believe  somewhat  less  than  one-third  of  all  recent 
cardiac  murmurs  met  with  among  patients  suffering  from  acute 
rheumatism  will  be  found  to  result  from  pericarditis,  and  some- 
what more  than  one-third  from  endocarditis,,  whilst  the  re- 
mainder will  be  referable  to  one  of  the  three  causes  above 
specified  as  contributing  to  the  production  of  valvular  murmur." 
He  adds,  that  out  of  107  cases  in  which  endocardial  murmur 
existed,  23  left  hospital  quite  free  from  it. 

Bamberger,  as  quoted  by  Niemeyer,*  states  that  endocarditis 
occurs  in  acute  articular  rheumatism  in  the  proportion  of  about 
twenty  per  cent. ;  pericarditis  fourteen  per  cent. ;  myocarditis  in 
much  smaller  proportion ;  and  that  the  tendency  to  inflamma- 
tion of  the  heart  and  pericardium  is  greater  in  proportion  to  the 
number  of  joints  engaged. 

I  believe  endocardial  murmur  may,  and  frequently  does,  arise 
from  the  first  and  the  last  mentioned  cause  in  the  course  of 
acute  rheumatism ;  but  I  have  never  met  with  any  satisfactory 

•  Text-Book  of  Practical  JUedidne,  1869,  vol.  a»  p.  481. 
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evidence,  eithbr  clinical  or  necroscopic,  iu  support  of  the  doc- 
trine of  systolic  patency  of  the  auriculo-ventricular  orifices  from 
irregular  or  spasmodic  contraction  of  the  papillaiy  muacles.  I 
believe,  further,  that  by  far  tlie  greater  number  of  these  evan- 
escent murmurs  are  due  to  temporary  weakness  or  atony  of  the 
ventricular  walls. 

Age  is  a  potent  element  in  the  causation  of  rheumatic  inflam- 
mation of  the  heart.  As  showu  in  the  preceding  tables,  H4  out 
of  130  examples  of  i-ecent  cardiac  affection  occurred  in  persons 
under  30  years  of  age  ;  and  of  41  examples  of  pericarditis,  23 
occurred  iu  persons  under  the  age  of  2(1,  and  37  iu  patients 
under  the  age  of  30,  leaving  4  only  to  be  apportioned  amongst 
those  of  all  ages  above  30.  Thus  it  would  seem  that  rheumatic 
pericaiditis  is  essentially  a  disease  of  early  life. 

In  acute  rheumatism  I  have  found  pericarditis  to  exceed  eu- 
docaxditia  in  frequency ;  and  where  the  latter  existed,  the  former 
was  likewise  present  with  very  few  exceptions.  Males  have 
been  more  frequently  affected  with  canliac  complication  of  rheu- 
matism than  females,  and  the  period  of  accession  of  the  cardiac 
affection  varied  from  the  second  to  the  tweaty-seventli  day,  from 
the  date  of  first  illness.  The  friction-sound  has  been  of  every 
conceivable  rhythm  and  site;  from  double  systolic  (case  of  Maiy 
N.)  at  base,  to  prediastolic  at  apex  (case  of  Mary  K.).  Presya- 
toUc  friction- sound  at  apex  I  have  repeatedly  met  with  (see 
cases  of  L  O'B.  and  J.  D.) ;  it  is  interesting  chiefly  with  re- 
ference to  differential  diagnosis  from  the  presystolic  murmur  of 
mitral  constriction.  The  complications  of  rheumatic  pericar- 
ditis which  I  have  met  with,  have  been  pleuritis  (single  and 
double),  myocarditis,  and  endocarditis. 

The  murmur  of  acute  rheumatic  endocarditis  is,  with  very  few 
exceptions,  mitral  as  to  origin,  and  ayatolic  as  to  rhythm.  Once 
established  it  is  usually  coeval  with  the  life  of  the  patient.  My 
experience,  in  regani  to  this  matter,  does  not  by  any  means  co- 
incide with  that  of  Dr.  Sibson,  who  discharged  one-half  of  hia 
cases  of  endocai-ditis  "  well  and  free  from  cardiac  valve-mur- 
mur ;"*  nor  with  that  of  Dr.  Latham,  seventeen  of  whose  caaea. 
out  of  a  total  of  aixty-three,  or  nearly  one-fourth,  left  hospital 
•  Sriiith  UtdUatJaumal,  August  ISth,  1870. 
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free  from  mui'mur*  I  liave  uot  had  tlie  good  fortune  to  meet 
with  more  than  one  such  case  out  of  some  hundreds ;  that  is 
complete  cure  of  endocarditis,  in  the  sense  of  6nal  cessation 
of  a  previously  well  pronounced  endocardial  murmur;  which,  as 
regards  eudocarditis,  is  the  oniy  evidence  of  cure  I  am  willing  to 
admit. 

Doctor  Sibson  has  correctly  stated+  that  the  earliest  announce- 
ment of  valvular  engagement  in  acute  endocarditis,  consists  in 
prolongation  of  the  first  sound  (cases  of  Jane  A.  and  Mary  N,), 
which,  in  the  course  of  a  few  days,  is  gradually  transformed  into 
veritable  murmur.  I  have  had,  however,  no  experience  of  the 
inverted  order  of  these  phenomena  which  has  so  often  fallen 
under  the  cognizauce  of  Dr.  Sibson ;  namely,  the  transition  of 
murmur  into  prolonged  sound,  as  a  preliminary  step  to  its  final 
extinction. 

Theportionoftlie  civil  population  most  liable  to  cardiac  disease 
are  precisely  those  who  are  moat  exposed  to  the  causes  of  rheimia- 
tiam,  and,  pre-eminently,  to  sudden  changes  of  temperature  with 
insufficient  clothing,  depressed  spirits,  and  deteriorated  health. 
Tailors  and  milliners,  especially,  are  examples  of  the  truth  of 
these  remarks.  After  long  confinement  in  their  miserable  work- 
shops, overheated  by  gas,  iU- ventilated,  and  with  insufficient 
cubic  space  for  the  numbers  crowded  into  them,  these  poor 
people  are  exposed  to  cold  in  travelling  to,  or  actually  wliilst 
resident  in,  their  humble  and  ill-provided  lodgings.  Their  food 
is  unwholesome  or  insufficient,  tlieir  clothing  light,  and  theii' 
minds  depressed  by  the  unsuccessful  struggle  for  existence. 
Rheumatism,  of  a  very  acute  character,  and  complicated  with 
cardiac  inflammation  in  a  proportion  higher  than  the  average, 
is  consequently  of  common  occurrence  amongst  them. 

The  agent  by  wliioh,  in  rheumatism,  valvular  inflammation  ia 
produced,  is  generally  considered  to  be  lactic  acid.  Dr.  Eichai-d- 
son  has  shown,  experimentally ,J  that  this  agent  introduced  within 
the  peritoneum  of  a  living  animal,  is  capable  of  exciting  acute 
inflammation  of  the  endocardium,  manifested  chiefly  upon  the 
valves. 
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Doctor  Stokes  remarks,*  with  trutli,  that  cardioc  and  articular 
inflammation  are,  alike,  only  accidents  of  the  rheumatic  fever ; 
and  that  either,  or  both  at  the  same  time,  may  complicate  it. 
He  mentions  two  examples  of  rheumatic  pericarditis,  in  one  of 
which,  observed  by  himself,  the  symptoms  of  pericardial  inflam- 
mation preceded  the  implication  of  the  joints  by  a  period  of  t«u 
days ;  and  in  the  other,  which  occurred  in  the  practice  of  Dr. 
Graves  and  was  declared  by  symptoms  and  signs,  the  interval 
preceding  arthritis  was  five  days.  In  reference  to  rheumatic 
pericarditis  he  has  an'ivod  at  the  following  conclusions ;  viz., 

1.  "  That  though  the  combination  of  pericarditis  is  common, 

yet  that  the  disease  of  the  heart  is  more  closely  related  to 
the  rheumatic  fever  than  to  the  inflammation  of  the  joints. 

2.  "  That  the  liability  to  pericarditis  is  in  direct  proportion  to 

the  violence  and  duration  of  the  fever. 

3.  "  That  in  the  apyrexial  eases  of  acute  artlu'itis,  the  liability 

to  cardiac  inflammation  is  but  slight. 

4.  "  That  pericarditis  may  be  developed  at  any  period  of  the 

disease,  and  even  precede  the  arthritis. 

5.  "  That  every  variety  and  degree  of  pericarditis  may  occur  in 

connexion  with  acute  rheumatism,  from  the  simple,  dry, 
latent  pericarditis,  to  the  worst  forms,  combined  with  in- 
flammation of  the  endocardium  and  muscular  structure." 
He  notices  three  forms  of  rheumatic  pericarditis :  viz.,  1st, 
that  in  which  the  disease,  as  regards  symptoms,  is  latent,  physi- 
cal signs  alone  declaring  its  existence ;   2ndly,  that  which  is 
announced  by  a  train  of  symptoms  recently  set  up,  and  depen- 
dent upon  copious  liquid  effusion ;  and,  3rdly,  that  in  which 
symptoms  of  cardiac  distress  precede  the  physical  signs  by  one 
or  two  days. 

As  regards  the  relative  frecjuency  of  acute  inflammation  of  the 
Ijericardium  and  endocardium,  single  and  combined,  he  has  come 
to  the  conclusion  that  it  may  be  represented  by  the  following 
series: 

1.  Acute  pericarditis,  with  endocarditis, 

2.  Acute  pericarditis,  without  endocarditis. 

3.  Endocarditia,  without  pericarditis. 

*  17tt  Diuaia  oflht  Heart  and  Aoi-la.  ISoi,  p.  J6,  et  Kqunl. 
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Guided  by  what  I  have  personally  witnessed,  I  believe  that 
the  foregoing  scale  correctly  represents  the  relative  numerical 
proportion  in  which  acute  pericarditis  and  endocarditis  axe  met 
with  in  actual  practice. 

There  are  several  sources  of  fedlacy  which,  if  not  carefully 
avoided,  may  lead  to  an  opposite  conclusion.  These  will  be 
*  found  fully  discussed  in  connexion  with  the  subject  of  endocar- 
ditis. Here  it  is  only  necessary  to  state  that,  in  my  opinion, 
acute  primary  pericarditis  is  of  more  frequent  occurrence  than 
acute  primary  endocarditis.  I  do  not,  however,  coincide  with 
Dr.  Stokes  in  the  opinion  that  acute  pericarditis  is  more  fre- 
quently met  with  in  combination  with  acute  endocarditis,  than 
in  the  isolated  form.  Indeed,  I  hold  that  the  compound  disease 
should  be  placed,  not  at  the  head,  but  at  the  foot  of  the  scala 

The  occurrence  of  hypertrophy  of  the  heart,  as  a  sequel  of 
chronic  renal  disease,  was  first  noticed  by  Dr.  Bright.  After 
narrating  one  out  of  many  cases  illustrative  of  this  connexion, 
he  remarks  :  "  What  influence  the  state  of  the  heart  exerts  over 
the  kidney  is  less  obvious,  nor  is  it  clear  that  it  is  at  all  instru- 
mental in  promoting  the  mottling  (granular  disease)  of  the  organ, 
though  in  many  cases  the  two  organs  are  found  simultaneously 
diseased."* 

From  this  extract  it  is  evident  that  Bright,  even  at  this  early 
date,  had  perceived  a  relationship  between  renal  and  cardiac 
disease,  although  he  did  not  rightly  interpret  the  connexion. 
Subsequently,  however,  he  exhibited  a  clearer  insight  into  the 
mutual  relationship  of  these  two  diseases.  After  pointing  out 
the  connexion  of  hypertrophy  of  the  left  ventricle  with  renal 
disease,  he  says :  "  The  obvious  structural  changes  in  the  heart 
have  consisted  chiefly  of  hypertrophy  with  or  without  valvular 
disease,  and  what  is  most  striking,  out  of  fifty-two  cases  of 
hypertrophy,  no  valvular  disease  whatever  could  be  detected  in 
thirty-four;  stUl,  however,  leaving  twenty-two  without  any 
probable  organic  cause  for  the  marked  hypertrophy  generally 
afiecting  the  left  ventricle."  In  explanation  of  the  pathological 
relationship  he  assumes  either  a  direct  irritant  action  of  the 
blood  upon  the  heart,  or  that  it  "so  affects  the  minute  and 

*  SeporU  tf  Medical  Caaei,  1827,  vol  ii.,  part  i.,  p.  240. 
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capillary  circulatiou  as  to  render  greater  action  necessary  to 
force  the  blood  through  the  distant  subdivisions  of  the  vascular 
system."*  Thus,  to  Bright  is  clearly  due,  not  only  the  discovery 
of  the  connexion  between  left  ventricular  hypertrophy  and 
chronic  renal  disease,  but  likewise  that  of  tlie  causative  relation- 
ship in  which  the  latter  stands  towards  the  former  affection, 
and  tlie  correct  theory  of  its  operation,  namely,  minute  arterial  ' 
and  capillary  resistance. 

Doctor  George  Johnson  supplemented  and  confirmed  this 
theory ,-f-  by  showing  tliat  in  all  the  forms  of  chronic  renal  affec- 
tion included  under  the  designation  of  Bright's  disease,  the 
muscular  coats  of  the  minute  renal  arteries  are  hypertropliied  ; 
and  further,  that  hypertrophy  of  the  systemic  arteries  exists 
in  these  diseases.^  Finally,  he  offers  a  connected  view  of  his 
theory  in  a  serial  form  as  follows ;  viz,,  blood  contamination  by 
retained  excreta,  capillary  resistance,  hypertrophy  of  the  minute 
arteries,  and  hypertrophy  of  the  left  ventricle.§ 

Jaecoud||  accepts  the  mechanical  theory  of  lYaube  in  explana- 
tion of  hypertrophy  of  the  heart  in  Bright's  disease  generally,  but 
he  does  not  consider  it  of  universal  application.  In  many  cases 
he  regards  it,  with  Bright,  as  due  to  the  altered  state  of  the  blood. 

According  to  Dr.  Grainger  Stewart,1T  cardiac  hypertrophy  was 
present  in  40  per  cent,  of  his  cases  of  the  "  inflammatory  form  " 
of  Bright's  disease,  and  was  apparently  referable  solely  to  the 
kidney  disease.  The  proportion  in  which  hypertrophy  existed 
increased  with  the  stage  of  the  disease  thus : — 

1st  stage,  12  per  cent,  of  the  fatal  cases. 

2nd  stage,  38  per  cent. 

3rd  stage,  100  per  cent 

In  the  "amyloid"  form  he  met  with  cardiac  hjfpertrophy  only 
in  the  proportion  of  4  per  cent,  of  the  cases,  and  in  all  of  these 
the  renal  disease  was  in  its  third  or  atrophic  stage. 

In  the  "cirrhotic"  form  of  the  disease  4(3  per  cent,  ol'  the  cases 

•  Ckj/'j  HotpUal  R^rU,  vol  L,  1836. 

t  Mid.  Clunirg.  TnmKKtiani,  vol  xuiii. 

J  £ancrt,  December  2lBt,  18fl7. 
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prraented  eularyement  of  the  heart,  which  was  attributable  to  the 
renal  disease  exclusively ;  whilst  the  proportion  in  which  cai'- 
diac  hypertrophy,  with  valvular  or  vascular  disease,  was  associ- 
ated with  cirrhotic  disease  of  the  kidneys,  was  still  larger. 

Amougat  the  hcemic  causes  of  disease  of  the  heai't  I  regai'd 
the  poison  of  scarlatina  as  next  to  rheumatism  in  frequency, 
'  and  perhaps  superior  to  it  in  potency.  It  attacks  the  endocar- 
dium by  preference,  seldom  engaging  the  pericardium,  and  more 
frequently  the  mitral  than  the  aortic  valve. 

Many  of  the  most  formidable  examples  of  valvular  lesion  that 
I  have  met  with  owed  their  origin  to  scarlatina.  The  patients 
are  generally  children,  and  rarely  survive  the  second  period  of 
life.  The  complication  is  usually  declared  in  the  second  week 
of  the  fever,  but  occasionally  in  the  first  week,  or  in  the  stage  of 
desquamation. 

Trousseau  maintains  that  the  frequency  of  cardiac  complica- 
tion in  scarlatina  is  due,  not  to  that  disease,  but  to  the  co- 
existence of  rheumatism,  which,  as  he  alleges,  is  a  not  unusual 
concomitant  of  scarlatina,  occurring  in  the  proportion  of  one- 
third  of  the  cases  in  adults,  and  manifested  by  pains  in  the 
joints  from  the  third  to  tlie  eighth  day.  Under  these  circum- 
stances, endo-  and  pericarditis  frequently  occur  iu  the  stage  of 
decline  of  the  scarlatina,  the  former  somewhat  moi*  frequently 
thflji  the  latter.* 

In  the  course  of  measles  and  small-pox  likewise,  but  less 
frequently  than  in  scarlatina,  from  the  operation  of  the  specific 
poison  of  these  diseases,  endocarditis  is  set  up.  and  followed,  in 
time,  by  the  usual  structural  alterations  of  the  heart.  In  the 
low,  asthenic,  or  typhoid  form  of  small-pox,  however,  pericar- 
ditis, latent,  or  declai'ed  only  by  physical  signs,  is  the  usual 
cardiac  complication.  Such  is  likewise  the  case  in  diffuse  in- 
flammation, puerperal  fever,  and  phlebitis,  as  long  since  pointed 
out  by  Dr,  Stokes. 

Scorbutus  and  purpura  occasionally  give  rise  to  pericarditis  of 
the  hemorrhagic  form,  or  may  complicate  an  ordinary  pericar- 
ditis by  determining  extravasation  of  blood  into  the  pericardium. 

*  Clinical  Midicine,  Sytlenbam  Society'l  edition,  ISQS,  vol.  i.,  p,  SST. 
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This  subject  will  be  discussed  further  on  in  connexion  mth  that 
of  pericarditis. 

Cancerous  and  tuberculous  pericarditis  are  also  of  occasional, 
but  very  rare,  occurrence. 

Eieord  describes  morbid  changes  of  the  heart  and  other  organs, 
which  lie  compares  to  syphilitic  tumors  or  nodes.* 

Amougst  the  medianical  causes  of  disease  of  the  heart,  blows 
or  falls  upon  the  chest  hold  a  prominent  place ;  they  usually  act 
injuriously  upon  the  organ  by  causing  rupture  of  the  chordae 
tendineie  or  semilunar  valves,  or  detachment  of  the  latter  from 
the  walls  of  the  vessels. 

Wounds  of  the  heart  are  very  rarely  the  cause  of  chronic 
disease  or  functional  impairment  of  the  oi'gan ;  they  are  usually 
followed  either  by  proximate  death,  or  ultimate  and  complete 
recovery.  Extravasation  of  blood  into  the  pericardium,  con- 
sequent upon  a  wound,  may,  however,  give  rise  to  pericarditis 
and  its  results. 

Constriction  of  the  chest,  as  by  tight  lacing  or  bracing,  espe- 
cially if  conjoined  with  laborious  exercise,  is  eminently  con- 
ducive to  cardiac  hypertrophy,  and  disease  of  the  arch  of  the 
aorta,  fi-om  extra  tension.  It  is  in  this  way  that  the  excessive 
mortality  &om  disease  of  the  heart  and  aorta  in  the  British 
army  is  to  be  accounted  for. 

Doctor  Robertson  has  shownt  for  the  four  years  ending  1866, 
a  mean  ratio  of  mortality  from  disease  of  the  heart  of  40  per 
1,000  in  the  army,  and  12  per  1,000  in  the  navy.  This  formid- 
able mortality  in  the  aimy  from  cardiac  disease,  he  attributes,  in 
an  especial  manner,  to  the  severe  drill  to  which  the  young  re- 
cruit is  subjected  widlst  tightly  braced  up  in  a  close-fitting 
jacket  and  high  stock.  The  "  running  drill,"  in  particular,  he 
regards  as  most  pernicious  in  its  operation ;  and  he  sustains  this 
■  opinion  by  reference  to  the  number  of  admissions  into  hospital 
for  cardiac  disease  amongst  the  Iloyal  Marine  Artillerj',  during 
the  two  years  preceding,  and  those  immediately  succeeding,  the 
introduction  of  that  form  of  drill  into  the  corpa     In  the  year 

*  Cliniqvt  Iconograpk.  de  VU&piUxl  det  PiAi/rieiii. 
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1865  the  number  was  24,  and  in  1866  it  was  26.  In  the 
summer  of  1867  the  running  drill  was  introduced,  and  the  ad- 
missions for  cardiac  disease  the  year  after  its  introduction 
amounted  to  47,  in  an  average  force  of  1,750  men.  During 
the  first  quarter  of  the  succeeding  year  the  number  was  25. 
This  drill  is  practised  only  during  the  winter  months ;  and  de- 
spite the  severe  drill  this  body  of  men  undergo  habitually  in 
the  summer,  he  observes  that  during  that  season  the  number  of 
admissions  for  disease  of  the'heart  has  been  much  below  that 
registered  in  the  winter. 

The  proportionate  excess  of  cardiac  disease  in  the  navy.  Dr. 
Eobertson  inclines  to  attribute  to  rheumatism,  generated  by  the 
twofold  cause  of  vicissitudes  of  temperature  and  the  constant 
habit  of  washing  the  decks. 

Assistant-Surgeon  Myers*  treats  the  subject  of  excessive  pre- 
valence of  cardiac  disease  in  the  army  with  much  ability ;  and, 
with  the  view  of  exhibiting  this  in  contrast  with  the  ratio 
amongst  corresponding  classes  of  the  civil  population,  he  shows 
the  proportion  of  rejections  for  disease  of  the  heart  amongst 
recruits  for  the  years  1864,  '65  and  '66,  respectively,  to  have 
been  19*78,  2222,  and  2513  per  1,000. 

Inspector-General  Lawson,  as  quoted  by  him,  gives  the  gene- 
ral mortality  from  disease  of  the  circulating  system,  including 
aneurism  and  cardiac  disease,  in  the  civil  population  and  the 
army,  respectively,  between  the  ages  of  15  and  44  years,  as  fol- 
lows : 

Civil  population         ..  ..  '48  per  1,000 

x^xuxY  ••«  ...  ...  ...  o4  ff 

and,  excluding  aneurism. 

Civil  population        ...  ...  ...         *i5  per  1,000 

Army  ...  ...  ...  ...         *50        ,, 

But  even  the  preceding  table  does  not  fairly  represent  the 
relative  mortality ;  because  soldiers  invalided  for  disease  of  the 
heart  are  placed  to  the  account  of  the  civil  community,  and 
their  deaths  are  registered  against  it.     Thence  arises  a  twofold 

*  Prize  Euay  on  the  Etiology  and  Prevalence  of  DUeatet  of  the  Heart  among 
Mdiert,  1870. 


Army. 

CirilianB. 

•12 

•25 

1-66 

•94 
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derangement,  namely,  reduction  in  the  ratio  of  fatal  cardiac 
disease  in  the  army,  and  undue  elevation  of  it  amongst  civilians. 
Mr.  Myers  further  gives,  as  the  result  of  his  own  inquiries, 
the  following  figures,  representing  the  relative  mortality  from 
disease  of  the  heart  amongst  civilians  and  soldiers  of  corras- 
ponding  ages : 

20  to  24  years    ... 
25  and  upwards 

Thus,  it  would  seem  that  within  the  age  of  20  to  24  years  the 
death-rate  from  this  cause  is  lower  in  the  army  than  amongst 
civilians ;  but  from  25  years  upwards  it  is  much  higher.  No 
doubt  soldiers,  who  are  admitted  into  the  service  at  or  about  the 
age  of  20  on  account  of  their  good  health,  contrast  favourably 
in  this  respect  with  an  equal  number  of  civilians  who  are  Tiot 
selected  with  reference  to  this  condition ;  and  at  the  age  of  24, 
these  youths  have  not  been  as  yet  subjected  to  the  various  causes, 
which  confer  upon  the  military  service  of  Great  Britain  the  dis- 
tinction of  a  preponderating  mortality  from  disease  of  the  heart, 
for  a  sufficient  length  of  time  to  develop  their  full  operation. 

For  the  purpose  of  exhibiting  the  relative  death-rate  and  in- 
validing from  cardiac  disease  in  the  naval  and  military  services, 
Mr.  Myers  submits  the  following  statistics,  given  in  summary, 
for  the  period  1860  to  1865  inclusive  : 

j>,  ,        Ratio  per  1,000     Tn--iide<L       Ratio  per  1,000 
^'~  of  admitted.       ^n^^iiaea.         of  admitted. 


Anny 

259 

•90 

1-506 

6-26 

Nayy 

228 

•66 

1-184 

844 

With  reference  to  the  special  forms  of  disease  of  the  circula- 
tory system  found  to  prevail  in  the  army,  the  annexed  Tables, 
borrowed  from  Mr.  Myers's  work,  are  of  much  value : 
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Rblatitb  Pbofobtion  of  Deaths  and  iNYALiDiiro  in  thi  Home  Skbvioes,  ownro 

TO  THE  VARIOUS  DISEASES  OF  TBS  ClBOULATOBT  StSTEH,  IN  THEIR  ORDER  OF 
FREQUEKCT,  DURINO  THE  FlVE  YbABS,  1863  TO  1867. 


Dlsesaes  of  the  CircniAtory  System. 

Deaths. 

RaUo  per  1,000 
of  Total  Deaths. 

AneuxiBm 

Morbus  ValTulanun  Cordis  ... 

Hypertrophia  Cordis 

Degeneratio  Cordis 

Pericarditis 
;  Morbus  Cordis  (doubtful)    ... 

Carditis    .. 

Atrophia  Cordis     ... 
i  Atheroma  Arteriosum 

V  anx      ...            ...            ••*            ...            ... 

Syncope  ...            ...            ... 

138 

108 

21 

21 

21 

6 

4 

3 

2 

1 

1 

431-23 

821-87 

65-62 

65-62 

65-62 

15-62 

12-5 

9-37 

6-25 

3-12 

3-12 

820 

•  •  ■ 

Diseases  of  the  CircalAtoiy  System. 

InTaUded. 

Ratio  per  1,000  of 
Total  Invalided. 

Morbus  ValYulamm  Cordis  .. 

T  BiTUk           •••                      •■•                      ••• 

Hypertrophia  Cordis 
Morbus  Cordis 
Aneurism 
Carditis   ... 
Palpitatio 
Pericarditis 
Angina  Pectoris     ... 
Atrophia  Cordis     ... 
Syncope    . 
Degeneratio  Cordis 

518 

473 

201 

87 

35 

29 

21 

17 

6 

4 

3 

2 

869-98 

857-41 

149-26 

27-48 

26- 

21-54 

15-6 

12-68 

4-45 

2-97 

2-22 

1-48 

1,346 

• .. 

As  regards  aneurism,  the  diflference  observable  in  the  fore- 
going tables  would  seem  due  to  diflSculty  of  diagnosis. 

But  it  may  be  said  that  from  rheumatism,  which  operates  so 
injuriously  amongst  the  civil  population  as  a  cause  of  cardiac 
disease,  the  soldier  is  not  exempt ;  nay,  it  may  even  be  assumed 
that  in  the  camp  and  bivouac  he  is  more  exposed  to  the  causes 
of  rheumatism  and,  its  frequent  consequence,  organic  disease  of 
the  heart,  than  persons  of  corresponding  classes  engaged  in  civil 
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avocations.  But,  exposure  of  this  kind  occurs  only  in  the  time  of 
war,  and  is,  therefore,  exceptional.  Again,  there  is  no  evidence 
whatever  that  rheumatism  is  more  prevalent  in  the  army  than 
amongst  the  civil  population ;  whereas  morbus  cordis  notoriously 
is  so. 

Doctor  Maclean  has  shown*  that  out  of  one  hundred  and  fifty- 
one  patients  treated  for  heart-disease  in  Netley  Hospital,  six 
only  had  suffered  from  acute  rheumatism. 

After  rheumatism,  the  most  frequent  cause  of  morbus  cordis  is 
renal  disease ;  this,  however,  operates  chiefly  after  the  period  of 
life  when  the  soldier  retires  from  active  service.  The  same  may 
be  said  of  degenerative  structural  changes  in  the  heart. 

Amongst  seventy  patients  suffering  from  cardia,c  disease  at 
Netley,  Dr.  Parkcs  was  able  to  collect  the  histories  of  only  two 
or  three  who  had  been  the  subjects  of  rheumatic,  renal,  syphili- 
tic, or  other  affections,  of  a  character  adequate  to  account  for 
the  supervention  of  disease  of  the  heart. 

In  India,  for  the  years  1865,  1866,  and  1867,  the  invaliding 
on  the  score  of  heart-disease  was  only  in  the  proportion  of  3*88 
per  1,000.  Hence,  residence  in  that  country  cannot  be  adduced 
as  a  special  cause  of  the  prevalence  of  heart-disease  amongst 
soldiers.  The  excessive  mortality  and  invaliding  from  this  cause 
in  the  army,  must,  therefore,  be  charged  to  the  account  of  some 
agency,  to  the  operation  of  which  the  military  service  is  pecu- 
liarly exposed. 

Doctor  Maclean  says  :t  "  The  labouring  men  have  their  clothes 
perfectly  free,  so  do  also  sportsmen  and  tourists ;  but  the  soldier 
is  compelled  to  do  his  work  under  the  utmost  possible  disad- 
vantages, as  regards  the  weight  he  has  to  carry,  the  mode  of 
carrying  it,  and  the  entire  arrangement  of  his  dress  and  equip- 
ment. Many  men  fall  out  in  a  state  of  extreme  distress,  and 
many  surgeons  assure  me  that  nothing  but  a  strong  feeling  of 
cqyrit  de  corps  prevents  many  more  from  doing  so." 

Mr.  Myers  writes  :J  "  In  civil  life,  when  any  prolonged  or  vio- 
lent exertion  of  the  body  has  to  be  made,  be  it  for  pleasure  or 

*  Army  Medical  Beporty  1867. 

t  Journal  of  the  United  Service  InMtituHon, 

t  OpuM  citat,,  p.  32. 
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otherwise,  the  great  point  first  attended  to  is  to  remove  all  the 
various  constrictions  of  ordinary  dress,  it  being  well  known  by 
all  classes  of  society  how  necessary  it  is,  under  such  circum- 
stances, to  allow  the  chest  its  fullest  powers  of  expansion,  and 
consequently  the  greatest  possible  freedom  to  the  heart  and 
lungs. 

"  Now,  the  method  of  equipping  the  soldier  is  directly  opposed 
to  this.  His  tunic  is  made  to  fit  as  tightly  as  the  skill  of  the 
tailor  can  accomplish,  any  defect  in  this  respect  being  probably 
corrected,  after  the  careful  scrutiny  of  the  colonel  or  adjutant, 
by  a  little  paring,  and  finally,  by  the  addition  of  a  padded  waist- 
coat, which  the  soldier  takes  upon  himself  to  supply. 

"  His  waist-belt  adds  to  the  constriction  below  the  chest,  and 
liis  tunic  collar  above  it  (with  or  without  the  stock),  and  then, 
to  complete  the  artificial  chest-case,  the  knapsack  straps  supply 
all  that  is  requisite,  whilst  the  pouch-belt  adds  its  share  to  the 
general  compression. 

"  The  chest  thus  fixed,  as  it  were,  in  a  vice,  has  little  or  no 
power,  of  expansion,  and  the  circulation  through  heart,  lungs, 
and  great  vessels  is  proportionately  impeded." 

Mr.  Myera  adduces  the  following  extract  from  the  report  of 
the  Government  Committee,  appointed  in  1864  to  inquire  into 
this  subject,  as  confirmatory  of  the  opinion  urged  by  himself  in 
the  preceding  passages. 

"During  exertion,  the  movements  of  the  chest  increase  greatly; 
deeper  breathings  are  made,  the  diameter  of  the  chest  enlarges 
in  all  directions,  causing  greater  expansion  of  the  lungs ;  the 
blood  flows  much  more  rapidly,  and  the  changes  in  it,  and  the 
evolution  of  carbonic  acid  are  trebled  and  quadrupled  in  amount, 
and  the  heart  acts  much  more  quickly  and  forcibly.  If  anything 
destroys  the  equilibrium  between  the  powerful  action  of  the 
heart,  and  the  capacity  of  the  lungs  to  receive  the  blood  pro- 
pelled into  them  by  the  heart,  the  necessary  consequence  is  an 
accumulation  of  blood  in  the  cavities  and  walls  of  the  heart, 
which  leads  to  an  imperfect  action  of  that  organ,  and  to  organic 
changes  in  its  cavities  and  walls."  He  adds :  "  When  experi- 
ments were  made  at  Chatham  to  ascertain  the  comparative 
amount  of  distress  caused  by  the  accoutrements  of  various 
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European  armies,  it  was  unquestionably  proved  that,  though  all 
produced  it  more  or  less,  ours  ranked  first  in  prejudicial  eflfect." 

It  would  appear,  as  indeed  might  have  been  anticipated,  that 
next  after  hypertrophy  of  the  left  ventricle,  the  form  which  or- 
ganic disease  of  the  heart  most  commonly  assumes  in  the  army 
is  that  affecting  the  aortic  valves.  Thus,  as  shown  by  the  post 
mortem  returns  of  Netley  Hospital  from  October,  1860,  to  No- 
vember, 1869,  the  numerical  proportion  of  the  several  valvular 
lesions  stood  thus ;  viz.,  aortic  valve  disease,  50 ;  mitral  valve 
disease,  25  ;  aortic  and  mitral  valve  disease,  22.* 

Doctor  Maclean's  returns  show  a  less  striking  disproportion ; 
thus :  aortic  valve  disease,  72 ;  mitral  valve  disease,  54 ;  total 
cases,  126.+ 

Barclay,  Chambers,  and  Ormerod  show  the  following  relative 
proportion  between  these  several  forms  of  valvular  lesion  in  civil 
life ;  viz. :  aortic  valve  disease,  192  ;  mitral  valve  disease,  205 ; 
aortic  and  mitral  valve  disease,  259  ;  total  cases,  673.J 

Inspector-General  Lawson  showed  that  deaths  from  aortic 
aneurism  were  eleven  times  more  numerous  in  the  army  than 
in  the  male  civil  population ;  §  and  Dr.  Maclean  states :  "  Be- 
tween April  1st,  1867,  and  April  1st,  1869,  thirty-six  cases  of 
aneurism  of  the  aorta  were  under  treatment  in  the  clinical  wards 
of  Netley,"  and  in  these  there  was  evidence  of  "  a  rheumatic 
history  in  five,  and  a  distinct  syphilitic  history  in  only  three  of 
the  cases."|| 

The  excessive  use  of  alcohol  has  been  charged  with  the  pre- 
ponderance of  aneurism  in  the  army ;  but  on  apparently  insuf- 
ficient evidence. 

The  diflSculties  opposed  to  the  circulation  of  the  blood  through 
the  arch  of  the  aorta  by  the  constriction  of  the  chest,  due  to  the 
soldier's  dress,  would  seem  to  afford  a  more  rational  explanation. 
Syphilis,  though,  unfortunately,  very  prevalent  in  the  army,  is 
likewise  common  amongst  the  civil  population  of  towns ;  and 
the  difference  in  its  relative  prevalence  in  the  two  classes  men- 

*  Opus  cilat.f  p.  57. 

t  Armi/  Medical  lieport,  1807. 

♦  British  and  Foreign  Med.  Chirwrg.  Review,  vol.  xiv. 
§  Army  Medical  Report,  1866. 

II  Ibid.,  1867. 
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tioned,  is  by  no  means  proportionate  to  that  which  represents 
the  disparity  in  the  per  centage  of  aneurism  amongst  them.  I 
believe  the  conclusion  is  inevitable,  that  the  greater  number  of 
these  cases  is  due  "  to  mechanical  obstruction  to  the  circulation 
in  the  soldier  when  he  is  undergoing  exertion,  caused  by  the 
general  constriction  of  his  neck  and  chest  by  faulty  clothing 
and  accoutrements."*  If  this  conclusion  be  legitimate,  it  must  . 
follow  that,  in  the  soldier,  the  arch  of  the  aorta  is  most  fre- 
quently the  seat  of  aneurism ;  and  that  such  is  actually  the  case 
the  following  statistics  adduced  by  Mr.  Myers  would  seem  to 
prove :  ascending  aorta,  37;  arch,  38  ;  descending,  12 ;  thoracic,  7 ; 
abdominal,  1 5  ;  total  number  of  cases  of  aortic  aneurism,  lOQ."}* 

It  behoves  every  humane  man  who  has  been  made  sensible,  by 
the  evidence  of  the  statistics  now  adduced,  of  the  great  and  pre- 
ventable sacrifice  of  life  imposed  upon  the  rank  and  file  of  the 
British  army  by  an  error  of  the  War  Office,  to  raise  his  voice 
against  it,  and  to  urge  the  officials  at  the  head  of  this  department 
to  endeavour,  at  length,  to  comprehend  the  elements  of  a  problem 
which  everybody  who  has  thought  over  the  matter,  except  them- 
selves, would  seem  to  have  long  since  mastered.  This  official 
blindness  seems  the  more  unaccountable,  since  the  information 
by  which  the  public  mind  has  been  enlightened  on  this  subject 
has  been  supplied  by  the  Army  Medical  Eeports  exclusively. 
The  independence  and  public  spirit  exhibited  by  the  medical 
officers  by  whom  these  reports  have  been  compiled,  is  most 
creditable  to  the  Army  Medical  Service,  and  cannot  fail  to  be 
ultimately  productive  of  reform  in  the  dress  and  accoutrements 
of  the  soldier.J 

Deformity  of  the  chest,  more  especially  that  known  as  "pigeon- 
chest,"  by  interfering  with  the  movements  of  the  heart,  becomes 
a  cause  of  mechanical  irritation,  and,  ultimately,  of  hypertrophy 
of  the  organ.  Incurvation  of  the  spine,  whether  antero-posterior 
or  lateral,  by  inducing  contraction  of  the  chest  in  one  or  more  of 
its  diameters,  operates  in  a  similar  manner. 

•  Mr.  Myers,  Ojius  cltat.f  p.  70. 
t  Oput  citat.f  p.  72. 

X  Since  the  above  was  written  we  arc  glad  to  learn  that  certain  improvements 
have  been  made  in  this  respect. 
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Hence,  in  all  such  cases  the  action  of  the  heart  is  quick  and 
tumultuous.  At  first  the  sounds  are  sharp  and  clear,  as  in 
simple  functional  excitement ;  but,  after  some  time  they  be- 
come masked,  owing  to  the  supervention  of  hypertrophy  from 
persistent  and  excessive  functional  activity. 

In  a  similar  manner,  hypertrophy  of  the  heart  may  be,  and 
frequently  is,  induced  by  artificial  constriction  of  the  chest,  as 
exemplified  in  the  vicious  habit  of  tight  lacing.  Than  this  habit, 
so  prevalent  amongst  young  females  of  the  affluent  classes,  no 
example  can  be  adduced  more  strikingly  illustrative  of  the  prac- 
tical evils  arising  from  ignorance  of  the  elements  of  physiology. 
If  ladies  were  instructed  in  the  first  principles  of  animal  me- 
chanics, the  laws  which  govern  respiration  and  circulation,  and 
the  penalties  attached  to  their  infringement,  it  is  not  likely, 
despite  the  inexorable  requirements  of  fashionable  society,  that 
they  would  wilfully  provoke  the  terrible  consequences  of  early 
disease  of  the  heart. 

Diseases  of  degeneration  of  the  heart  are  due  to  two  several 
causes ;  namely,  direct  failure  of  nutrition,  and  interstitial  exu- 
dation. To  the  former  cause  are  attributable  softening,  attenua- 
tion and  fatty  degeneration  of  the  organ,  and  also  calcification  of 
adventitious  deposits  in  or  upon  it ;  and  to  the  latter,  congestive 
hypertrophy,  induration,  and  atrophy  of  tissue. 


CHAPTER  V. 

DISEASES  OF  THE  HEART. 

DiSEASjp  of  the  heart  are  divisible  into  two  great  classes ;  viz., 

1.  Organic. 

2.  Functional 

Organic  diseases  comprise  four  groups;  namely,  those 
engaging : 

The  investing  membranes. 

The  parietes. 

The  valves,  and 

The  nutrient  vessels  of  the  heart. 
Functional  diseases  of  the  heart  are  of  two  kinds ;  viz.. 

Muscular  asthenia,  and 

Neurosis. 
Pericarditis,  or  inflammation  of  the  pericardium,  is  presented 
imder  one  of  two  forms ;  namely,  the  acute  and  the  chronic. 

Acute  pericarditis  is  usually  an  accompaniment  or  a  compli- 
cation of  acute  or  subacute  rheumatism ;  it  may,  however,  be 
the  only  well  pronounced  rheumatic  manifestation.  The  disease 
is  most  frequently  declared  in  the  course,  and  within  the  first 
week,  of  an  attack  of  articular  rheumatism.  Usually  the  articular 
pain  is  either  greatly  mitigated,  or  even  entirely  suspended,  on 
the  supervention  of  pericarditis.  Acute  pericarditis  may,  how- 
ever, be  the  result  of  wounds  or  other  mechanical  injuries  of  the 
pericardium,  of  the  irruption  of  pus,  as  from  an  hepatic  abscess  ; 
or  of  the  exudation  or  leakage  of  blood  into  the  pericardium,  as 
in  the  hypinotic  state.  It  may  likewise  arise  as  a.  consequence 
of  ulceration  of  the  heart  or  pericardium ;  from  exposure  of  the 
body,  whilst  heated,  to  the  influence  of  cold;  from  retrocession  of 
gout  or  erysipelas,  as  stated  by  Mr.  Adams ;  or  in  the  course  of 
an  exanthem.  Phlebitis,  or  pyaemia,  and  the  rapid  cure  of  pso- 
riasis by  local  applications  (Wood),  have  been  likewise  adduced 
as  causes  of  acute  pericai^ditis. 
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Fuller  states  that  it  complicates  rheumatism  under  ordinary 
treatment  once  in  5'97  cases.*  He  baa  met  with  six  cases  in 
■which  pericarditis  occurred  from  two  to  seven  days  before  articu- 
lar inHammation,  and  he  holds  that  these  two  aflections  exerciso 
no  reciprocal  influence,  the  one  upon  the  other.  I  cannot 
help  thinking,  however,  that  in  this  opinion  he  is  mistaken.  I 
rather  agree  with  Dr,  Sibson,-f-  who  maintains  that  inflammation 
of  the  joints  does  exercise  a  very  potent  influence,  by  reflex 
irritation,  in  determining  the  occurrence  of  pericai-ditis.  «k 

Three  stages  of  the  disease  have  been  usually  distinguished, 
aa  clearly  stated  by  Dr.  Waj'ne  ^  viz.,  1st,  that  of  suspended 
secretion  of  serum,  and  consequent  dryness  of  the  pericardium ; 
the  only  pathological  change,  with  the  exception  of  its  opposite, 
serous  effusion,  recognized  by  Collin ;  §  2nd,  effusion  of  IjTuph 
or  fibrin ;  and,  3rd,  effusion  of  serum. 

Doctor  Mayne  was  of  opinion  that  the  first  of  these  stages 
was  declared  only  by  general  symptoms ;  viz.,  oppression  of 
breathing,  rapid  pulse  (130  to  140),  anxious  expression  of  face, 
etc.  He  stated  that,  in  his  experience,  it  repeatedly  preceded 
fnction-sound  by  thirty  hours,  as  inferred  from  the  existence, 
during  this  period,  of  the  symptoms  above  mentioned. 

Graves  states  that  excited  and  irregular  action  of  the  heart 
often  precedes  the  signs  of  pericarditis ;  and  Stokes  has  observed 
the  symptoms  of  pericarditis  to  pi-ecede  friction-sound  by  two 
days. 

Mayne  was  of  opinion  that  the  pericardium  in  the  state  of 
simple  dryness  of  its  surface,  is  incapable  of  yielding  an  audible 
attrition -sound. 

Collin,  on  the  contrary,  held  that  this  is  actually  the  con- 
dition of  the  pericardium  indicated  by  the  bmit  de  cuir  neuf. 

Stokes  doubts,  but  does  not  deny,  the  competency  of  simple 
dryness  of  the  pericardium  to  produce /roHemeni.]! 

*  Diiaia  oflix  Chttl,  lb62,  p.  ItZ,  et  ttqami. 

t  Addreu  in  Alcdidne.    Britiah  Medical  Auociatioii.    Pampkltt,  ISTD,  p.  3. 
X  Saltiit  Journal  tif  Hedieal  and  Chemical  Science,  vol.  vii,.  Ma;  Itl,  I6SG> 
§  Commenlairti  da  Fropoiitiont  de  PaOmlosie,  1S19,  toin.  i,  p.  3B9. 
tl  Dtihlin  Journal  of  Meilicai  a«d  ChemUal  Scitnct,  Tol.  iv„   September  Ut.  18S3. 
In  bia  wnrk  {Diierna  r-f  ilie  Heart  a»il  ^orM,  p.  8)  publinhed  more  than  tnvntjr 
iUtar(18Sl]i  Ur-Stoltei  admiM,  with  icarMly  4117 qualification,  llieoeeumna 
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Doctor  Walshe  holds  that  a  state  of  dryness,  with  vascular 
engorgement  of  the  free  surface  of  the  pericardium,  is  competent 
to  yield  friction-sound  of  a  grazing,  or  even  of  a  scraping  charac- 
ter, during  the  movements  of  the  heart.* 

I  have  never  met  with  a  case  which  would  warrant  me  in 
asserting,  that  a  state  of  simple  dryness  and  vascularity  of  sur- 
face may  give  rise  in  the  pericardium  to  veritable  friction-sound. 
I  do  not,  however,  deny  the  poasibility  of  an  occurrence,  which, 
theoretically,  would  seem  not  improbable.  In  every  instance, 
without  exception,  in  which  I  have  had  the  advantage  of  deter- 
mining, by  post  martcm  examination  of  the  body,  the  condition 
of  the  serous  siuface  of  the  pericardium,  where  friction-sound  of 
indubitable  pericardial  origin  had  existed  during  the  patient's 
last  illness,  I  have  found  lymph  in  greater  or  less  quantity 
eflfused  upon  that  surface ;  and  out  of  a  great  number  of  such 
examples,  I  cannot  recall  one  which  afiforded  the  slightest  war- 
rant for  the  assumption  that  the  lymph  so  effused  was  in  pro- 
cess of  removal  by  absorption,  notwithstanding  the  positive 
assertion  to  this  eSect  made  by  many  writers  of  eminence. 

If  it  is  possible,  as  Dr.  Mayne  held,f  and  in  this  opinion  I 
quite  coincide  with  him,  to  predict  from  general  and  special 
symptoms  the  proximate  advent  of  pericardial  froUement,  the 
pericardium  must  exhibit,  concurrently  with  the  manifestation 
of  these  symptoms,  the  earliest  pathological  change  which  cha- 
racterizes a  serous  suiface  in  process  of  inflammation,  namely, 
capillary  injection  and  suspension  of  secretion.  In  two  of  Dr. 
Mayne's  cases  the  diagnosis  of  pericarditis  was  made  from 
symptoms  alone,  thirty  hours  before  frottement  was  perceptible. 

I  have  repeatedly,  in  the  course  of  rheumatic  fever,  antici- 
pated the  advent  of  pericardial  frottement,  by  at  least  twenty- 
four  hours,  from  the  sense  of  precordial  oppression  experienced 
by  the  patient,  the  accelerated  breathing  and  pulse,  anxious 

of  pericardial  frottement  in  the  first  stage  of  pericarditis,  from  simple  dryness  of  the 
serous  surface  ;  and  Dr.  Hope  (opus  citat.,  p.  168)  thinks  that  **  deficient  lubricity 
of  the  pericardium,  from  defective  secretion  in  the  earliest  stage  of  inflammation, 
may  possibly  be  one  of  the  causes  of  the  creaking  sound,  independent  of  lymph.*' 

*  A  Practical  Treatise  on  the  Diseases  cfthe  Heart  and  Great  Vessels,  third  edition. 
1862,  p.  216. 

f  Loco  citat* 
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expression  of  countenance,  and,  especially,  from  the  abrapt, 
energetic,  and  tumultuous  action  of  the  heart,  associated  with  a 
peculiar  rustling  soiuid ;  other  acute  inflammations  of  the  chest 
having  been  excluded.  In  aU  the  above  examples,  I  beUeve  that 
the  serous  surface  of  the  pericardium  was  already  vascular  and 
dry;  yet,  by  the  most  careful  examination,  friction-sound  was  not 
then  detectable.  Within  the  course  of  the  succeeding  twenty- 
four  hours,  however,  indubitable  attrition-munnur  became  dis- 
tinctly audible,  and  converted  the  presujnjitive  into  a  positm 
diagnosis  of  pericarditis.  Without  the  confirmatoiy  evidence 
afforded  by  fiiction-sound,  it  is  manifest  that  a  positive  diag- 
nosis of  pericarditis  coidd  not  have  been  made  in  Uie  cases 
adverted  to,  because  the  symptoms,  taken  individually  or  col- 
lectively, might  have  been  due  to  other  causes,  however  strong 
the  probability  of  then:  dependence  upon  pericarditis.  Da  Costa 
declares  that  pericarditis  can  be  i-ecognized  only  by  moans  of 
physical  signs,  adding,  there  are  no  general  symptoms  that  prove 
a  pericarditis  to  ejcist,  not  even  that  of  the  so-called  character- 
istic precordial  pain.*  Corvisart,  and  even  Laennec  himaell', 
strange  as  it  may  seem,  were  unacquainted  with  the  physical 
signs  of  pericarditis ;  their  diagnosis  of  this  affection  rested  upon 
presumptive  evidence  alone.  Bertin,  Broussais,  and  Audral 
laboured  under  the  same  disadvantage,  notwithstanding  that 
the  discovery  of  the  pathognomonic  sign  of  pericarditis,  the  irniil 
de  cuir  iieuf,  was  pubhshed  by  Cullin  the  same  year  (1824)  in 
which  Bertin's  book  appeared,  but  some  months  earUer,  as  shown 
by  the  disparaging  allusion  to  it  contained  in  that  work,  two 
years  before  the  second  edition  of  the  celebrated  Trait€de  CAus- 
cultadon  MAliatf,  and  five  years  anterior  to  tlie  works  of  Andral 
and  Broussais,  The  latter,  indeed,  whilst  fully  admitting  the 
dit^nostic  value  of  the  sign  discovered  by  Collin,  gives  no  evi- 
dence that  he  had  made  much  use  of  it  in  practice.  He  says : — 
■'  But  there  is  a  phenomenon  worthy  of  more  attention  than  it 
has,  as  yet,  perhaps  received.  It  is  the  sound  of  parchment, 
which  one  perceives  distinctly  by  means  of  the  stethoscope. 

"  In  exploring  with  this  instrument,  in  cases  of  incipient  peri- 
carditis, one  experiences  the  sensation  yielded  by  two  diy  bodies, 
■  Mtdicat  Dkynaat,  tliini  eJition,  1S70,  p,  SCS. 
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such  as  parchment,  rubbing  against  one  another ;  and  this  sign, 
when  associated  with  pain  and  anguish,  can  leave  no  doubt  as  to 
the  existence  of  inflammation.  There  is  no  reason  why  we 
should  not  profit  by  this  observation  for  the  purpose  of  making 
a  precise  diagnosis  of  the  disease,"  etc.* 

Still  more  singular  is  it  that  Laennec,  who  has  made  such  free 
and  profitable  use  of  the  stethoscope  in  the  diagnosis  of  pulmo- 
nary and  cardiac  disease,  should  have  failed  to  recognise  its 
application  in  that  of  pericarditis,  and  not  have  noted  the  strik- 
ing and  pathognomonic  phenomenon  of  friction-sound  in  con- 
nexion  with  that  disease.  CoUin  was  no  stranger  to  Laennec, 
as,  in  the  preface  to  the  second  edition  of  his  great  work,  the 
illustrious  discoverer  of  mediate  auscultation  proclaims  his 
indebtedness  to  that  distinguished  observer  for  much  and 
valuable  assistance  rendered  in  the  collection  of  his  clinical 
records. 

Doctor  Latham  was  one  of  the  first  physicians  who  recognised 
the  diagnostic  value  of  pericardial  hruit  He  says : — "  I  am  not 
called  upon  to  determine  the  general  value  of  auscidtation,  as  an 
aid  to  diagnosis.  Probably  it  does  not  deserve  all  the  high  com- 
mendation of  its  inventor  and  its  early  advocates,  and  still  less 
the  absolute  contempt  and  rejection  which  it  has  incurred  at  the 
hands  of  others.  I  confine  my  remarks  to  a  single  sign  derived 
from  it,  contributing  sometliing,  I  believe,  towards  the  diagnosis 
of  a  particular  disease,  and  am  content  to  affirm,  that  during 
more  than  three  years  in  which  I  have  practised  the  method  of 
auscultation  with  some  diligence,  and,  as  a  security  against  self- 
deception,  have  admitted  no  result  of  my  own  observation  which 
has  not  been  confirmed  by  that  of  others,  the  sign  in  question, 
of  the  peculiar  sound  accompanying  the  contraction  of  the  ven- 
tricles, has  not  been  absent  in  any  one  authentic  case  of  pericar- 
ditis. And  in  three  years  the  number  of  such  cases  in  so  large 
an  hospital  as  St.  Bartholomew's  is  considerable.  My  observa- 
tion is  restricted  to  rheumatic  pericarditis.  The  same  sign  may 
attend  pericarditis  arising  under  other  circumstances,  but  I  do 
not  know  that  it  does. 

"  In  rheumatic  pericarditis  the  brouissement,  or  bruit  de  souf- 

*  Loco  eitat. 
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flet,  13  always  among  the  earliest  symptoms  referable  to  the 
heart,  and  sometimes  the  very  first."* 

From  the  preceding  extract  it  will  be  seen  that,  whilst  identi- 
fying and  correctly  associating  the  acoustic  sign  of  pericarditis. 
Dr.  Latham  failed  to  appreciate  its  precise  pathological  signifi- 
cance, and  the  full  extent  of  its  diagnostic  appUcation.  Never- 
theless, he  is  entitled  to  distinguished  notice  in  tlie  history  of 
tiiis  subject. 

To  Dr.  Stokes  belongs  the  merit  of  having  been  the  first  not 
only  to  assign  their  full  diagnostic  value  to  the  acoustic  pheno- 
mena of  pericarditis,  but  to  lay  down  precise  rules,  not  even  now 
diminished  in  value,  for  their  identifieation.-t- 

In  his  valuable  and  original  paper,  sis  cases  of  pericarditis  are 
narrated,  which  may  be  briefly  summarised  as  follows : — 

Case  1.  Loud  frictiou-aound  and //■^missement,  due  to  a  second 
and  recent  attack  of  pericarditis,  were  perceived.  Old  adhe- 
sions and  much  semi-cartilaginous  deposit  were  found  on  post 
mortem  examination  of  the  body. 

Case  2.  Double  friction -sound,  but  varying  in  quality  at 
different  points  of  the  pericai'dium,  and  not  audible  beyond  one 
and  a-half  inch  from  the  precordium,  whilst  the  normal  sounds 
of  the  heart  were  extensively  audible.  Frottenunt  persisted  at 
one  point  in  the  precordial  region,  whilst  elsewhere  it  had 
ceased.  The  diagnosis  of  adliesion  of  the  pericardium  at  all 
points,  save  that  just  mentioned,  was  made,  and  on  post  vwrtcm 
inspection  of  the  body,  was  found  to  be  correct.  This  was  an 
example  of  "  latent"  pericarditis  ;  i.e.,  in  which  the  presence  of 
the  disease  was  announced  by  physical  signs  exclusively. 

Case  3.  Latent  and  dry  pericarditis.  Friction-sound  varied  in 
quality  in  different  situations.     Diagnosis  confirmed  by  autopsy. 

Case  4.  A  child,  aged  five  yeai-s.  Double  friction-sound 
audible  under  both  clavicles,  and  along  the  spine.  Extensive 
precordial  dulness,  and  epigastric  tenderness.  On  examination 
of  the  body  after  death,  dry  pGricai\iitis,  and  considerable  hyper- 
trophy of  the  heart,  with  slight  recent  thickening  of  the  mitral 
and  aortic  valves,  were  found. 


„  3ep(«nibar  Itt,  1S33. 
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Case  5.  Double  friction-soimd,  which  underwent  change  of 
quality  and  situation  in  the  progress  of  the  case,  and  exhibited, 
moreover,  a  respiratory  rhythm.  Post  mortem  examination  not 
obtained. 

Case  6.  Double  friction-sound  which  underwent  change  of 
character  and  site,  and  on  the  supervention  of  precordial  did- 
ness,  ceased  to  be  audible.  Dulness  subsequently  cleared  up, 
and  friction-sound  became  again  audible,  and  in  the  course  of 
convalescence  assumed  the  character  of  bruit  de  soufflet.  Re- 
covery. 

These  cases  were  of  the  utmost  value  to  the  science  of  medi- 
cine at  the  time  they  were  published,  because  they  settled 
afl&rmatively,  once  and  for  ever,  the  question  of  the  practicability 
of  diagnosing  pericarditis  actually  in  progress,  by  means  of 
physical  evidence  exclusively.  But,  furthermore,  from  the  obser- 
vation of  these  cases,  rules  were  constructed  for  the  differential 
diagnosis  of  pericarditis,  which  may  safely  challenge  comparison 
with  anything  since  written  on  this  subject. 

In  an  especial  manner  are  the  variations  in  the  intensity, 
quality,  and  rhythm  of  friction-sound  in  dififerent  situations 
within  the  precordium ;  and  its  modifications  from  day  to  day, 
and  under  treatment,  insisted  upon,  as  distinctive  of  this  phe- 
nomenon. 

In  the  progress  of  this  work  I  shall  have  occasion  again  to 
refer  to  this  important  contribution  to  medical  literature. 

Doctor  (now  Sir  Thomas)  Watson  followed,  at  a  short  inter- 
val, with  a  valuable  paper*  confirmatory  of  Dr.  Stokes'  opinion 
as  to  the  unique  character  and  special  diagnostic  value  of  attri- 
tion-sound in  pericarditis ;  contributing  cases  in  illustration,  one 
of  which,  as  an  example  of  latent  pericarditis,  was  of  especial 
value  at  this  period,  when  the  possibility  of  the  diagnosis  of  that 
disease  from  acoustic  and  tactile  evidence  exclusively  was  still 
called  in  question.  The  diagnosis  was  confirmed  by  post  m,ortem 
examination  of  the  body. 

In  the  same  year  Dr.  Mayne  contributed  a  memoir  of  the 
utmost  value  on  this  subjectf    His  cases,  which  are  numerous, 

*  London  Medical  Oazeltet  vol.  zvi.,  part  i.,  April  11th,  1885. 

t  DuMin  Journal  qf  Medical  and  Chemical  Science,  vol.  vii.,  May  lat,  1885. 
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would  alone  be  sufficient  to  establisli  the  independent  physical 
diagnosis  of  pericarditis.  Yet,  he  declares  it  aa  his  opinion,  that 
physical  signs  are  not  of  themselves  sufficient  in  all  cases;  add- 
ing, "  In  some  cases  this  sign  (friction-sound)  will  not  be  evi- 
dent at  any  one  period  of  the  entire  disease,  and  in  others  it 
may  readily  be  mistaken  for  similar  sounds  wliich  are  character- 
istic of  other  organic  lesions."  The  dirterential  diagnosis  from 
endocarditis  is,  he  says,  in  many  instances  attended  with  the 
greatest  difficulty ;  especially  is  this  the  case  when  pericarditis 
has  supervened  upon  oi^anic  disease,  the  stethoscopic  pheno- 
mena being  due  escloaively  to  the  latter. 

I  cannot,  agree  in  the  opinion  that  pericarditis  may  pass 
through  its  ordinary  stages  without  giving  rise  to  friction-sound 
at  any  period  of  tlie  disease.  Of  course,  I  do  not  mean  to  deny 
that  the  phenomenon  may  not  have  actually  come  under  the 
cognizance  of  the  attendant  physician,  ti'om  causes  having  no 
reference  to  its  existence ;  such  as  the  stage  of  the  disease  at 
which  examination  may  have  been  made,  the  rapidity  with 
which  serous  effusion  had  taken  place,  etc.  But  the  develop- 
ment of  frotlemeni,  cognizable  to  the  senses,  within  a  period,  it 
may  be  very  brief,  subsequent  to  the  first  stage  of  tlje  disease,  I 
hold  to  be  a  necessary  pathological  sequence  of  ordinary  inflam- 
mation of  the  pericartlium.  I  further  believe  that  in  the  ab- 
sence of  this  sign,  the  diagnosis  of  pericarditis  can  be  only 
presumptive  ;  and  that  for  the  purpose  of  diagnosis,  either  physi- 
cal signs  are  insufficient  only  when  they  are  ill-propounced  or 
entirely  absent  at  the  time  of  examination. 

Tliat  pericardial  friction  may  be  readily  mistaken  for  other 
phenomena  I  freely  admit;  but  this  in  no  measure  diminishes  its 
value  as  a  specific  sign  ;  it  should  rather  induce  a  more  careful 
study  of  its  distinctive  peculiarities,  wliich,  by  such  means,  will 
be  found  not  only  cognizable,  but  amply  sufficient  to  establish 
the  identity  of  pericarditis  where  they  exist. 

Pericarditis  may  occur  singly,  or  with  intrinsic  or  extrinsic 
Thus: 
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2.  Pebicarditts,  with  intrinBic  complications 


3.  PfiRiOARDXTis,  with  extrinsic  complications,  viz.,  with 


1.  Simple  Pebicarditib  ...  ...  ...  Idiopathic  (!) 

(a)  Endo-pericarditis. 
(6)  Myo-pericarditis. 
(r)   Endo-myo-pericar- 
ditis. 

(d)  Tuberculous  deposit 
in  the  pericar- 
dium. 

(e)  Cancerous  ditta 
(/)  HemO'pericardium. 
(g)  Pneumo-pericardium. 

f  (a)  Rheumatism. 
I    (h)  Tuberculosis. 

(c)  Pleuritis. 

(d)  Pneumonia. 

(e)  Pleuro-pneumoiiia. 
(/)  Kenal  disease. 
(g)  Hepatitis. 
{h)  Scorbutus, 
(i)  Gout, 
(i)  Phlebitis. 
{k)  Septicaemia. 
(I )  Typhus  fever, 
(m)  Enteric  fever, 
(n)  Intermittent  fever. 
Co)  Scarlatina. 
ip)  Small-Pox. 

(q)  Measles. 
\  (r)  Delirium  tremens. 

The  history,  diagnosis,  and  treatment  of  pericarditis  will  be 
most  conveniently  discussed  under  the  two  first  mentioned 
heads;  viz.,  simple  pericarditis,  and  pericarditis  with  intrinsic 
complications.  The  consideration  of  the  extrinsic  complications 
of  the  disease  will  furniah  matter  for  a  distinct  section. 

SimpU  acute  pericarditis,  usually  of  rheumatic  origin,  as 
already  shown,  and  most  frequently  met  with  in  young  sub- 
jects,* is  manifested  in  the  great  majority  of  cases,  when  asso- 

*  Doctor  Fuller  declares,  and  in  this  opinion  few,  if  any,  will  be  found  to  differ 
from  him,  that  rheumatic  pericarditis  is  more  common  in  the  acute  than  in  the 
chronic  form  of  rheumatiBm  ;  in  its  early  than  in  its  late  stages  ;  in  youth  than  in 
advanced  age  ;  in  females  than  in  males  ;  in  persons  of  an  irritable,  than  in  those  of 
a  phlegmatic  temperament ;  in  the  weak  than  in  the  strong  ;  and  in  the  fibrous 
than  in  the  synovial  form  of  rheumatism.  Non-rheumatic  pericarditis  is  more 
common  in  old  age,  and  in  men,  manifestly  because  of  its  frequent  association  with 
Bright^s  disease ;  and,  finally,  he  adds,  rheumatic  pericarditis  is  more  severe,  the 
mortality  amounting  to  1  in  5*8  cases,  and  seldom  latent ;  whereas  that  of  the  non- 
rheumatic  form  is  often  latent. 
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ciated  with  rhenmatism,  within  the  first  few  days  of  the  articular 
engagement,  I  have,  however,  known  it  to  occur  as  late  as  the 
twenty-seventh  day  from  the  commencement  of  articular  pain 
and  swelling.  In  several  instances  the  invasion  of  pericarditis 
was  announced  by  precorchal  distress  and  accelerated  breathing, 
at  least  twenty -four  houra  before  physical  signs  of  any  kind  were 
perceptible.  Dra.  Stokea  and  Mayne,  as  previously  stated,  have 
recorded  examples  of  pericarditis  in  which  symptoma  gufBciently 
characteristic  to  warrant  in  tlieir  judgment  a  positive  diagnosis, 
preceded  all  physical  signs  by  periods  varying  from  thirty  to 
forty-eight  hours ,• 

I  am  satisfied  that,  with  few  exceptions,  the  rule  is  as  above 
stated ;  namely,  that  the  symptoms  of  pericarditis  take  prece- 
dence of  the  physical  signs ;  but,  I  cannot  regard  them  as  eufB- 
ciently  distinctive  to  warrant  a  positive  diagnosis  of  pericarditis, 
pending  the  development  of  physical  evidence.  Indeed,  these 
symptoms,  however  suggestive  of  pericarditis,  and  in  association 
with  acute  or  subacute  rheiunatism  they  are  in  the  highest  de- 
gree suggestive  of  that  affection,  may,  individually  and  collec- 
tively, be  found  to  depend  upon  other  causes. 

The  symptoms  of  simple  acute  pericaiditiB,  in  its  first  and 
second  stages,  are  of  a  comparatively  mild  character.  The  grave 
and  urgent  symptoms,  such  as  aggravated  dyspnea,  failure  of 
the  pulse,  oppression  at  the  precordiura,  indescribable  anguish 
and  fear  of  impending  deatli,-f  belong  rather  to  those  cases  in 
which  the  muscular  substance  of  the  heart  is  involved  in  the 
inflammatory  process,  or  the  organ  is  impeded  by  a  copious 
effusion  of  serum  into  the  pericardium.  There  is,  however,  more 
or  less  decided  pain  in  the  precordimn.  The  action  of  the  heart 
is  accelerated,  the  impulse  is  sharp  and  abrupt,  and  the  sounds, 
especially  the  second,  are  clear  and  ringing,  with  the  addition 
of  a  characteristic  rustle,  distinct  from  friction-sound.  The 
radial  pulse  is  regular^  and  rarely  above  120  in  the  minute. 

•  See  page  328. 

t  Brouuaia  {Commmlaim  da  Propoiitioni  de  Paiholoffif,  18M,  1 
kttributei  thi>  symptom  to  failure  oE  ttia  circuUtioD  in  the  briUD, 

1 1  cannot  lubicribe  the  opioioa  of  Louis,  that  iireguUrity  of  pulae  la  q1 
iitic  of  simple  pericarJitia.     I  bellcre  that  frhcn  OKOcialcd  with  pericftniilii,  imgu- 
Isrit;  of  puin;  icdlcatet  eit^'DBion  oF  inftruumatioD  to  the  tulMtanee  uE  tlie  heart. 
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Respiration  is  quickened  in  proportion  to  the  increased  rate  of 
the  heart's  action;  and  there  is  usually  harsh,  dry,  teasing  cough, 
not  accounted  for  by  reference  to  the  lungs,  and  due,  probably, 
to  reflex  irritation  of  the  larynx  and  bronchial  surface  through 
the  coronary  plexuses. 

Doctor  Stokes  truly  remarks  :  "  If  we  except  the  pain  which 
so  commonly  attends  serous  inflammations,  the  remaining  symp- 
toms of  pericarditis  are  to  be  referred  less  to  the  pericardium 
than  to  the  muscular  fibre  ;"*  and  Bouillaud  is  of  opinion  that 
rheumatic  pericarditis  is  often  painless,  or  very  slightly  painful, 
when  not  complicated  with  pleurisy.-}- 

Doctor  Mayne  has  directed  special  attention  to  epigastric 
tenderness  as  a  symptom  of  pericarditis.  It  is  most  acute  when 
pressure  is  made  upwards  in  the  direction  of  the  heart,  and  was 
observed  in  a  large  proportion  of  his  cases.{ 

In  reference  to  this  symptom,  Dr.  Stokes  justly  remarks  that 
its  value  as  an  aid  in  the  diagnosis  of  pericarditis  is  much 
lessened  by  its  presence,  in  a  form  scarcely,  if  at  all,  distinguish- 
able from  the  latter,  in  acute  pleuritis  of  the  left  side,  and  in 
acute  gastritis.  I  do  not  think  there  is  anything  specific  in  this 
symptom,  which  may  be  noticed  not  only  in  the  connexion 
mentioned  by  Dr.  Stokes,  but  likewise,  and  more  frequently,  in 
cases  of  hepatic  congestion  from  any  cause. 

The  absence  of  pain  is  more  characteristic  of  pericarditis  in 
the  complicated  than  in  the  simple  form,  according  to  Stokes ; 
and  when  present  it  has  been  occasionally  observed  to  differ 
from  that  of  pleurisy,  in  not  being  aggravated  by  deep  inspira- 
tion, or  by  change  of  posture.  I  have  found  this  last  observation 
true  in  a  small  per  centage  of  cases.  It  may  be  readily  explained 
by  reference  to  the  anatomical  relations  of  the  inflamed  surfaces 
in  both  cases. 

If  the  attack  complicate  acute  or  subacute  rheumatism,  its 
general  symptoms  are  in  a  great  degi*ee  masked  by  that  disease. 
Thus,  the  expression  of  anguish  stamped  upon  the  face,  and  pos- 
sibly attributed  to  cardiac  complication,  may  be  not  less  rationally 

•  Opus  citat.f  p.  1. 

t  Traite  Clinique  da  Maladies  du  Caur^  1835,  p.  454. 

J  Loco  citat. 
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accounted  for  by  the  presence  of  articular  pain ;  and,  similarly, 
lieat  of  skin,  and  accelerated  pulse  and  respiration,  by  the  gene- 
ral febrile  action  characteristic  of  rheumatic  fever.  The  peculiar 
abrupt  impulse  of  the  heart  is,  however,  in  association  with 
rheumatism,  eminently  suggestive  of  incipient  cardiac  engage- 
ment. In  the  first  stage  of  pericarditis,  or  that  of  vascular 
injection  and  suspended  secretion  of  the  serous  surface,  the 
auscultatory  signs  are  negative,  with  one  exception ;  namely,  the 
existence  of  a  partially  suppressed  rustle,  not  amounting  to  frotte- 
ment.  This  is  so  characteristic  that,  in  several  instances,  guided 
by  it  mainly,  I  have  been  able  positively  to  diagnose  the  proxi- 
mate advent  of  pericarditis. 

The  period  during  which  this  sign  may  continue  I  have  known 
to  vary  from  twelve  to  forty-eight  hours  ;  usually  it  lasts  about 
twenty-four  hours  before  friction-phenomena  are  declared. 

The  occurrence  of  friction-sound,  with  or  without  tactile  vibra- 
tion, proclaims  the  advent  of  the  second  stage  characterized  by 
exudation  of  lymph  or  fibrin. 

Doctor  Gaininer,  however,  is  of  opinion  that  "  the  friction- 
soimd  in  some,  even  in  many  cases,  may  be  the  indication  only 
of  a  more  partial  and  evanescent  morbid  action  than  any  to 
which  the  name  of  acute  inflammation  could  with  propriety  be 
applied."" 

I  have  already  discussed  at  length  thi-i  phenomenon  (p.  289) 
and  shall  here  only  repeat  that  it  is  characterized  by  harshness 
of  quality,  prevalence  at  base,  sensible  proximity  to  the  ear  of 
the  auscultator,  liability  to  intensification  by  precordial  pressui* 
and  by  full  inspiration,  and  inconstancy  as  to  site,  rhythm,  and 
intensity. 

The  phenomena  with  which  it  is  especially  liable  to  be  con- 
founded are  endocardial  murmur,  and  pleuritic  friction-sound 
limited  to  the  antero-inferior  portion  of  the  left  side  of  the 
chest, 

For  the  distinction  between  endocardial  murmurs  and  the 
attrition-sounds  of  pericarditis,  Skotla-f-  relies,  on  the  one  hand, 
upon  the  general  eflects  of  val-\-ular  disease  upon  the  circulation 

*  EdinbiOTjh  Monlhl!/ Journal,  ISSl. 

\A   Tnatit  m  Aiueultatmi  ami  Perviadm;  tnuuUtad  by  Mukhun,  ISfiS, 

p.  m. 


ACUTE  PERICAEDinS.  337 

and  the  heart,  and,  on  the  other,  upon  the  coexistence  of  percus- 
sion-dulness  in  pericarditis. 

But  surely,  in  the  early  stages  of  valvular  disease,  when  alone 
the  question  of  diagnosis  from  pericarditis  can  arise,  the  derange- 
ments of  circulation  and  the  alteration  in  the  volume  and  action 
of  the  heart,  upon  which  exclusively  he  would  base  a  positive 
diagnosis  of  valvular  lesion  and  the  absence  of  which  he  woidd 
regard  as  conclusive  against  that  view,  are,  in  many  instances, 
either  entirely  absent,  or  present  only  in  a  degree  quite  insuf- 
ficient to  warrant  a  positive  opinion. 

Again,  many  of  those  changes,  having  reference  at  least  to  the 
circulation,  are  notoriously  liable  to  occur  in  the  course  of  peri- 
carditis associated  with  extension  of  inflammation  to  the  mus- 
cular substance  of  the  heart,  or  with  serous  effusion  into  the 
pericardium. 

As  to  precordial  dulness  from  liquid  effusion,  as  a  means  of 
determining  an  otherwise  doubtful  murmur  to  be  of  pericardial 
origin,  I  regard  the  dhsenc&  of  dulness  from  that  cause,  where  attri- 
tion-murmur exists,  as  the  rule,  and  its  presence  as  the  exception. 

Skoda  denies  that  the  character  of  the  murmur  itself  is  capable 
of  aiding  our  diagnosis ;  an  opinion  in  which  few  physicians  will 
be  found  to  agree  with  him.  He  adds  :*  "If  percussion  indicates 
the  presence  of  efiusion  in  the  region  of  the  heart,  and  if  the 
heart  be  not  thereby  displaced,  we  may  conclude  that  the  effu- 
sion is  in  the  pericardium ;  and  it  then  becomes  very  probable 
that  the  murmur  also  proceeds  from  the  internal  surface  of  the 
membrane."  But  if  there  be  no  palpable  increase  in  the  area  of 
precordial  dulness,  and  that  in  the  majority  of  cases  of  pericar- 
ditis when  friction-soimd  is  audible  there  is  no  such  increase  I 
positively  aver,  how  is  the  diagnosis  to  be  made?  Are  we 
reduced  to  probabilities  in  the  determination  of  this  important 
question  of  practical  medicine  ?  I  incline  to  think  few  will 
answer  now  in  the  affirmative. 

Doctor  Hopet  relies  upon  the  rougher  quality  of  the  pericar- 
dial soimd  as  distinguishing  it  from  those  due  to  valvular  lesion; 
and  so  well  pronounced  is  this  difference,  that,  according  to 
him,  where  the  two  kinds  of  murmur  coexist  in  the  same  sub- 

♦  0/)i«  ctto/.,  p.  226.  t  QpM«  <?«te<.,  p.  174. 
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ject  "  the  one  may  be  lieaid  through  the  other."  In  such  a  con- 
tingency, however  distinctive  may  be  the  quality  of  the  murmur 
in  most  instances,  seeing  that  it  is  remarkably  prone  to  variation 
in  this  respect,  I  would  rather  rely  upon  other  characteristics 
for  its  identification ;  and,  pre-eminently,  upon  its  rhythm,  site, 
and  liability  to  change  of  situation  and  character  within  brief 
periods  of  time. 

Hope  also  holds  that  a  rough,  creaking,  or  rasping  murmur 
with  the  second  sound  must  be  due  to  attrition,  as  a  valvular 
murmur  of  diastolic  rhythm  is  never  of  this  quality.  To  this 
doctrine  there  are  very  few  exceptions,  notwithstanding  that  Dr. 
Walshe  holds  an  opposite  opinion.* 

Da  Costa  declares  that  it  is  sometimes  impossible  to  distin- 
guish a  pericardial  from  an  endocardial  sound.-}-  I  hold,  on  the 
contrary,  that  it  is  always  possible  to  make  the  distinction  with 
confidence,  by  carefully  attending  to  the  characteristics  of  peri- 
cardial frottemcnt  already  indicated.  Although  in  many  cases, 
apparently  very  difficult,  I  have  found  the  dififerential  diagnosis 
in  all  instances  feasible,  at  least  after  a  second  examination. 

The  coexistence  of  tactile  fremitus  with  attrition-murmur  in 
pericarditis,  though  certainly  the  rule,  is  not  without  exception. 
Enfeeblement  of  the  heart,  from  any  cause,  by  lessening  its  con- 
tractile energy,  may  entirely  suspend  tactile  vibration,  wliilst 
only  modifying,  or  rendering  less  loud  and  harsh,  the  sound  of 
attrition.  Again,  fremitus,  though  present,  may  not  be  commu- 
nicated to  the  hand,  owing  to  impairment  of  the  vibratile  pro- 
perties of  the  chest-wall,  as,  for  example,  by  superficial  oedema ; 
and  the  intervention  of  emphysematous  lung-substance  between 
the  pericardium  and  the  wall  of  the  chest,  may  mask  a  pericar- 
dial/r(?<^c??2€n^  capable  of  producing  sensible  thoracic  \4bration. 

In  many  cases  of  valvular  murmur  exclusively,  fremitus  is 
also  present  This  is  notably  true  of  the  presystolic  murmur  of 
mitral  constriction.  The  distinction,  therefore,  between  pericar- 
dial friction-sounds  and  valvular  murmurs,  based  upon  the  pre- 

*  A  Praetical  Treatiie  on  the  Diteates  of  the  Heart  and  Great  Vettelt,  third 
edition,  1862,  p.  118.  In  the  fourth  edition  of  his  work  just  issued  (1873),  Dr. 
Walshe,  however,  states  that  aortic  regurgitant  murmur,  the  type  of  diastolic  mur- 
murs, is  "  rarely  rough.  * 

t  Medical  Diagnons,  third  edition,  1870,  p.  357 
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sence  or  absence  of  frhrmsement,  possesses  only  a  limited  value ; 
and,  independently  of  other  considerations,  excluding  certain 
forms  of  valvular  disease, /r^miss£;?nc?i^  affords,  at  least,  but  very 
equivocal  evidence  of  pericarditis.* 

The  duration  of  friction-sound  may  vary  from  a  few  hours  to 
three  weeks.  The  period  of  its  continuance  is  usually  very 
brief  where  the  cause  of  its  suspension  is  serous  effusion  into 
the  pericardium.  In  such  cases  it  will  be  noticed  to  cease  at 
the  lower  part  of  the  precordium  in  the  first  instance,  and 
thence  to  be  gradually  extinguished  in  the  direction  upwards, 
'pari  passu  with  the  establishment  of  percussion-dulness. 

I  cannot  concur  in  opinion  with  Dr.  Gee,  to  the  effect  that  in 
cases  of  serous  effusion  into  the  pericardium,  consecutive  to  peri- 
carditis, the  liquid  accumulation  takes  place  in  the  first  instance 
at  the  base  of  the  heart  and  around  the  roots  of  the  great 
vessels.-f- 

In  a  few  instances  friction-sound  continues  to  be  heard  at  the 
extreme  upper  portion  of  the  precordium,  throughout  the  stage  of 
serous  efiusion,  and  whilst  the  remaining  portion  yields  femoral 
dulness,  and  the  heart's  sounds  are  everywhere  masked.  These 
are  cases,  however,  in  which  the  effusion  has  fallen  short  of  dis- 
tension of  the  pericardium ;  and  the  liquid  gravitating  to  the 
lower  portion  of  the  sac,  its  superior  anterior  portion  is  allowed 
to  come  into  contact  with  the  roots  of  the  pulmonary  artery  and 

*  Doctor  Stokes,  however,  insists  upon  a  perceptible  difference  in  quality  between 
the  frimitBement  of  pericarditis  and  that  of  valvular  lesion  ;  adding,  that  the  fremi- 
tus of  valvular  murmur  is,  like  the  murmur  itself,  limited  to  the  areas  of  the  re- 
spective orifices,  whilst  that  of  pericarditis  is  more  diffused,  and  indifferent  to  fixed 
areas.  This  is  a  very  just  distinction  so  far  as  it  applies  ;  but  circumscribed  and 
persistent  pericardial /r^mtss^mfnt  may  be  limited  to  the  area  of  one  of  the  orifices, 
though  I  admit  such  is  not  usually  the  case.  Again,  fr6mi$sement  arising  from 
aneurism  connected  with  the  intra-pericardial  portion  of  the  aorta,  may  exhibit  no 
relationship  to  valvular  areas,  although  of  limited  extent.  Doctor  King  Chambers 
{Lecturet  chiefly  Clinical^  fifth  edition,  1865),  lays  down  the  following  rule  for  the 
distinction  of  pericardial  friction-sound  from  valvular  murmur.  If  the  ear  be  with- 
drawn from  the  stethoscope  while  still  held  in  contact  with  the  surface  in  the  site  of 
the  sound  under  investigation,  so  that  the  lobe  shall  barely  touch  the  instrument, 
the  normal  cardiac  sounds  will  be  heard,  free  from  murmur  in  the  case  of  pericar- 
dial friction,  but  atsociated  with  muimur  if  valvular  disease  be  the  cause  of  the 
phenomenon.     I  have  put  this  rule  to  the  test,  and  have  found  it  practically  useful. 

t  AtttcultatUm  and  Percustion,  1870,  p.  247. 
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aorta.  If  the  shoulJera  be  ilepressed  whilst  the  patient  lies  upon 
the  back,  the  situation  of  friction-plienomena  will,  in  such  cases, 
be  revoreed. 

In  a  few  examples,  to  be  noticed  farther  on,  I  have  known  the 
friction-30UQ<l  of  pericartlitis  to  continue  aft«r  tho  restoration  of 
the  patient  to  apparently  perfect  health.  The  rheumatic  attack 
waa  of  a  mild  character,  and  no  symptoms  were  referable  to  the 
heart;  nevertheless  a  distinct  friction-sound,  circmnscvihed  with- 
in an  area  of  very  small  extent,  was  audible  at  the  base  of  the 
heart,  continued  for  aeveral  weeks,  and  waa  unaltered  in  rhythm 
or  intensity  at  the  time  of  the  patients'  dischaige. 

Tactile  frcmihis  is  liable  to  considerable  variation  in  degree  of 
intensity,  and  seldom  amounts  to  tte  frthnissemfnt  cataire  of 
Laeimec  It  is  due  to  vibration  of.  the  framework  of  the  chest, 
conseiiuent  upon,  and  therefore  isochronous  with,  the  movements 
of  the  heart  It  indicates  a  considerable  degree  of  roughness  of 
the  opposed  serous  surfaces,  and  hardness  of  the  effused  lymph. 
Dr.  Stokes  is  of  opinion  that  a  dry  comlidon  of  the  surface  has 
the  effect  of  intensifying  fremitus,  if  it  does  nob  constitute  an 
essential  condition  of  its  presence.  Tliia  phenomenon  is  never 
coeval  with  friction-sound,  commencing  later,  and  terminating 
earlier  than  the  latter. 

Adhesion  of  the  parietal  pericardium  to  the  surface  of  the 
heart  may  follow  immediately  the  dry  stage,  without  the  inter- 
vention of  .serous  effusion.  "Wlien  it  is  in  process  of  establish- 
ment, the  friction-sound  is  irregular  in  rhythm,  intermittent, 
and  lowered  in  intensity  ;  it  next  becomes  single  and  sys- 
tolic in  rhythm ;  ceases  to  he  heard  in  one  or  more  situations 
within  the  precordium,  usually  persisting  longest  at  the  base  of 
the  heart,  but  occasionally  at  the  ape-T,  and  is  finally  extin- 
guished. The  process  of  adhesion,  where  senun  in  notable 
quantity  lias  not  been  efiiiscd,  may  commence  and  be  com- 
pleted wthin  a  period  of  twenty-four  hours. 

The  positive  diagnosis  of  cohesion  between  the  parietal  and 
visceral  pericardium,  from  evidence  affoi-ded  by  that  condition 
itself,  independently  of  personal  observation  of  the  previous 
illness,  or  a  reliable  history  of  its  progress,  is  not  possible  in  the 
present  state  of  the  science  of  physicaJ  di^noeis. 
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Palpitation,  supposed  to  indicate  irritative  reaction  under 
restraint,  was  long  regarded  as  a  symptom  of  adhesion  of  the 
pericardium  to  the  heart.  Morgagni,*  however,  after  carefully- 
analysing  a  great  number  of  reported  cases  of  palpitation 
alleged  to  arise  from  this  cause,  and  also  several  cases  of  ad- 
herent pericardium  noted  by  Valsalva  and  himself,  arrives  at 
the  conclusion  that  palpitation  cannot  be  fairly  attributed  to 
adhesion  of  the  pericardium  alone  in  the  adduced  cases;  in  all 
of  which,  other,  and  frequently  many,  causes  combined  to  pro- 
duce it.  He  observes,  moreover,  that,  with  a  single  exception,  in 
all  the  cases  witnessed  by  himself  in  which  this  was  the  only 
tangible  morbid  condition  discovered,  palpitation  was  not  pre- 
sent. The  exception  was  that  of  a  patient  who  had  suJBfered 
from  palpitation,  and  in  whom,  after  death,  adhesion  of  the  peri- 
cardium to  the  roots  of  the  great  vessels  was  found.  To  thi? 
latter  circumstance,  as  tending  to  obstruct  the  outflow  of  blood 
by  constricting  the  vessels,  rather  than  to  the  general  adhesion 
of  the  pericardium,  he  inclines  to  attribute  the  palpitation  which 
had  been  observed  during  life. 

Senac"f"  also  doubts  that  adhesion  of  the  pericardium  has  any 
special  influence  in  causing  palpitation,  which  he  attributes  in  a 
general  way  to  various  forms  of  external  and  internal  irritation 
of  the  heart,  of  which  adherent  and  thickened  pericardium  may 
be  one ;  especially  if,  at  the  same  time,  it  make  pressure  on  the 
roots  of  the  great  arteries. 

Corvisartf  regards,  as  symptoms  of  adherent  pericardium,  fre- 
quent flushings,  and  a  sensation  of  dragging  in  the  region  of  the 
heart,  due  to  downward  traction  of  the  pericardium  and  heart 
by  the  diaphragm  during  inspiration,  and  upward  traction  of  the 
diaphragm  by  the  heart  in  systole.  He  mentions  three  kinds 
of  adhesion ;  namely,  1,  by  exuded  lymph  ;  2,  by  direct  union 
without  a  uniting  medium,  which  he  regards  as  the  usual  form 
in  gout  and  rheumatism ;  and  3,  long  filamentous  bands. 

Skoda,  however,  holds,§  but  not  very  strongly,  that  the  diag- 

*  The  Seat*  and  Causes  ofDiaeasef  translated  by  Alexander,  book  il,  letter  xxiii. 
t  Be  la  Stt^ucture  du  Coeur,  1.  iv.,  eh.  xi. 

t  A  Treatise  on  the  Diseases  and  Organic  Lesions  of  the  Heart  and  Great  Vessels, 
translated  by  Hebb,  p.  32. 
§  Opus  citat.,  p.  827>  note. 
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nosis  is  practicable  ;  he  bases  it  mainly  upon  suppression  of 
apex-puLsation,  and  an  alleged  upward  and  inward  displace- 
ment, with  fixation,  of  the  apex  of  the  heart.  He  mentions  as 
a  further  sign  of  adhesion,  systolic  retraction  of  the  intercostal 
space  at  a  point  corresponding  to  the  apex,  and  to  a  slight  ex- 
tent of  one  or  two  spaces  next  above ;  but  this  implies  adhesion 
of  the  pericardium  to  the  costal  pleura. 

I  cannot  regard  these  signs,  taken  absolutely,  as  of  much 
value.  Displacement  of  the  apex  upwards  and  inwards  may  be 
the  result  of  partial  retraction  of  the  left  limg,  already  adherent 
to  the  cone  of  the  pleura  and  to  the  external  surface  of  the  peri- 
cardium; whilst  suppression  of  the  apex-beat  may  be  due  to 
fatty  disease  of  the  heart,  or  enfeeblement  of  the  organ  from 
other  causes,  such  as  t}T)hus,  or  septic  blood-poisoning.  But  if 
the  other  causes  of  upward  displacement  of  the  heart  be  ex- 
cluded, and  especially  if  pericarditis  be  known  to  have  preceded, 
a  fixed  position  of  the  apex-point  at  or  near  the  nipple  may  be 
regarded  as  eminently  suggestive  of  adhesion. 

Laennec  alludes*  to  the  sign  mentioned  by  Sanders ;  namely, 
retraction  or  pitting  of  the  epigastrium  below  the  left  costal 
cartilages,  followed  by  elevation  with  pulsation  of  the  same 
point.  He  declares,  however,  that  although  he  had  repeatedly 
looked  for  it  where  adhesion  of  the  pericardium  actually  existed, 
he  had  never  observed  it. 

This  is  likewise  my  own  experience.  I  have  repeatedly 
observed  pericarditis  pass  through  its  entire  course,  from  the  pre- 
friction  or  dry  stage,  to  final  suppression  of  friction-sound,  and  I 
have  not  even  once  witnessed  the  sign  mBntioned  by  Sanders. 
I  have  frequently  observed  epigastric  pulsation  of  such  a  char- 
acter as  might  be  readily  mistaken  for  the  phenomenon  in 
question ;  but,  I  feel  bound  to  add  that,  I  have  observed  this 
most  frequently  in  hypertrophy  \vith  dilatation,  where  no  adhe- 
sion of  the  pericardium  existed. 

Laennec  does  not  consider  the  diagnosis  feasible.  Such  is 
likewise  the  opinion  of  Bertin  and  Bouillaud. 

Hope,  while  asserting  that  the  diagnosis  of  adherent  pericar- 
dium cannot  be  made  with  positive  certainty,  considered  that 

*  MidiaU  AutculttUUm,  Forbes*  traniktioiii  p.  666* 
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strong  probabiKty  of  its  presence  may  be  assumed,  if,  with 
hypertrophy  of  the  heart,  there  be  abnormal  prominence  of  the 
precordium,  without  downward  displacement  of  the  organ ;  and, 
at  the  same  time,  a  jogging  or  tumbling  movement  of  a  double 
character,  synchronous  with  the  sounds  of  the  heart.  This  latter 
he  regards  as  being,  in  a  diagnostic  sense,  the  more  valuable  of 
the  two  signs,  and  as  warranting  a  very  strong  presumption  of 
cohesion  of  the  pericardial  surfaces.* 

I  cannot  attach  the  importance  to  this  sign  which  Dr.  Hope 
has  done,  as  evidence  of  adhesion  of  the  pericardium.  I  have 
repeatedly  found  it  present  where  no  adhesion  existed,  as  proved 
by  examination  of  the  body  after  death;  and  I  have  rarely 
missed  it  where  considerable  hypertrophy  with  dilatation  of  the 
left  ventricle  had  taken  place  (case  of  John  Hogan).  In  the 
latter  case,  unless  the  hypertrophy  be  associated  with  fatty 
metamorphosis,  there  is  invariably  a  second  or  diastolic  impulse 
present  (case  of  William  Hogan).  This  I  consider  due  to  the 
energetic  character  of  ventricular  expansion  at  the  commence- 
ment of  diastole,  combined  with  the  extensive  range  of  its  for- 
ward movement ;  and  I  incline  to  regard  it  as  identical  with 
the  "jogging  movement "  of  Hope. 

Doctor  Stokes  has  likewise  failed  to  identify  this  peculiar 
movement  of  the  heart,  in  connexion  with  adhesion  of  that  organ 
to  the  parietal  pericardiimi. 

The  diagnosis  is  not  attended  with  equal  diflSculty  when, 
at  the  same  time,  adhesion  of  the  pericardium  to  the  chest- 
wall  and  to  the  diaphragm  exists.  Under  these  circumstances 
systolic  dimpling  of  the  cutaneous  surface  at  the  point  of  apex- 
pulsation,  and,  generally,  to  the  extent  of  endo-  and  exo-peri- 
cardial  adhesion,  also  coinciding,  possibly,  with  pitting  at  the 
epigastrium  and  retmction  of  the  lower  end  of  the  sternum, 
may  be  observed. 

According  to  Friedreich,")-  diastolic  collapse  of  the  jugular  veins 
will  be  found  in  many  cases  to  alternate  with  these  phenomena ; 
owing,  as  he  surmises,  to  elongation  of  the  superior  cava,  and 
consequent  suction  of  the  jugulars  during  the  descent  of  the 

*  Opu  eiiatf  p.  194. 

t  Kiemeyer*8  TexUBook  of  Practical  Medicine,  1869,  vol.  i.,  p.  891. 
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diaphragm  after  systole.  If  adhesion  of  the  pericardium  to  the 
adjacent  portions  of  the  anterior  wall  of  the  chest  exist,  the 
edges  of  the  limgs  will  be  precluded  from  advancing,  as  in  the 
normal  state,  during  inspiration ;  and  the  area  of  superficial  pre- 
cordial dulness  will  be  found,  therefore,  to  have  undergone  no 
diminution  at  the  acme  of  full  inspiration, 

Laennec  mentions*  dulling  of  the  second  sound  as  evidence 
of  adhesion  of  the  anterior  surface  of  the  heart  to  the  pericar- 
dium. But  this  is  certainly  an  error ;  and  it  seems  an  inference 
from  his  theory  of  the  causation  of  the  second  sound,  namely, 
contraction  of  the  auricles,  rather  than  the  result  of  clinical  ob- 
seiTation. 

I  have  frequently  observed  resolution  of  the  first  sound  to 
follow  pericarditis,  when  the  previous  course  of  the  disease  for- 
bade all  doubt  as  to  the  actual  existence  of  adhesion  of  the  peri- 
cardium (case  of  M.  Nolan) ;  and  I  incline  to  account  for  this 
anomaly  by  reference  to  the  impediment  which  extensive  adhe- 
sion must  present  to  the  movement  of  systolic  ascent  of  the 
apex.  But,  whatever  value  the  explanation  may  possess,  I  am 
satisfied  as  to  the  fact,  that  recent  adhesion  of  the  pericardium 
to  the  heart  is  attended  Avith  resolution  or  reduplication  of  the 
first  sound,  which,  in  such  cases,  is  likewise  somewhat  less  clear 
in  tone. 

Walshe  mentionsf  upward  extension  of  the  area  of  precordial 
dulness,  even  to  the  lower  edge  of  the  second  costal  cartilage, 
consecutive  to  pericarditis,  as  a  sign  of  adhesion. 

I  have  not  met  with  an  example  of  this  kind  either  during  or 
consecutive  to  pericarditis,  where  indubitable  evidence  of  liquid 
eflfusion  into  the  pericardium  did  not  also  exist  I  can,  how- 
ever, with  Dr.  Walshe,  conceive  displacement  of  the  heart  up- 
wards, but  in  a  minor  degree,  by  copious  eflfusion  ;  and  its 
being  permanently  fixed  above  its  normal  level  by  subsequent 
adhesion  to  the  pericardium. 

I  consider,  then,  that  whilst  simple  cohesion  of  the  parietal 
and  visceral  surfaces  of  the  pericardium  cannot  be  diagnosed 
positively,  a  very  strong  presumption  of  the  existence  of  this 

*  Mediate  AuKultationf  Forbes*  edition,  p.  665. 
t  OputcUat.,  p.  47. 
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condition  would  be  warranted,  were  the  apex  of  the  heart  per- 
manently displaced  upwards,  the  first  sound  resolved  and  the 
impulse-element  dulled,  and  a  clear  history  of  antecedent  peri- 
carditis obtained.  If,  with  or  without  such  history,  systolic 
pitting  of  an  intercostal  space  at  the  point  of  apex-pulsation, 
and  of  the  epigastrium,  with  absence  of  variation  in  the  relative 
extent  of  precordial  dulness  and  vocal  vibration  during  full  in- 
spiration existed,  I  should  have  no  hesitation  in  concluding  that 
both  pericardial  and  pleuro-pericardial  adhesion  had  taken  place. 
Exaggerated  systolic  depression  of  the  epigastrium,  and  of  the 
lower  end  of  the  sternum,  would  indicate  the  twofold  condition 
of  general  agglutination  of  the  pericardium,  and  hypertrophy  of 
the  heart. 

The  eflfect  of  adhesion  of  the  pericardium  upon  the  heart,  and 
its  influence  upon  the  duration  of  life,  were  regarded  by  the  older 
writers  as  of  the  most  unfavourable  character.  This  was,  no 
doubt,  due  to  their  failure  to  recognise,  or  at  least  to  appreciate 
in  its  fuU  significance,  the  less  striking  lesion  of  the  valves  ; 
which,  coeval  with  adhesion  of  the  pericardium  to  the  heart, 
and  constituting  with  it  the  compound  result  of  long  antecedent 
endo-pericarditis,  was  either  entirely  passed  over,  or  received 
only  cursory  notice  in  the  examination  of  the  heart  after  death. 
The  more  obvious  lesion  of  the  pericardium  was  promptly  recog- 
nised, and,  as  affording  an  apparently  simple  and  ready  explana- 
tion of  the  increased  volume  of  the  heart,  was  associated,  in  the 
crude  pathology  of  that  time,  with  the  latter  change,  as  cause 
with  effect. 

Morgagni  held  that  cohesion  of  the  opposed  surfaces  of  the 
pericardium  was  a  cause  of  dropsical  effusion.*  Baillie  was  of 
opinion  that  close  and  general  adhesion  gave  rise  to  oppression 
and  difl&cult  breathing ;  whilst  Corvisart  thought  that  it  must 
be  ultimately  fatal  by  derangement  of  the  function  of  the 
heart  "f" 

Bouillaud  considered  hypertrophy  of  the  heart  and  cedema  to 
be  necessary  consequences  of  simple  adhesion  of  the  pericardium, 
whilst  atrophy  was  a  necessary  result  of  compression  of  the 

*  De  Sedibus  et  Cautit  Morborum. 

t  On  Diaeases  of  the  Hearty  translated  by  Hebb. 
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heart  by  thick  layers  of  false  membrane.*  Cheeversf  and  Bar- 
low J  declare  that  atrophy  of  the  heart  is  the  usual  and  normal  re- 
sult of  obliteration  of  the  pericardial  sac  by  adhesion;  the  former 
adding,  that  when  dyspnoea  and  dropsy  occur  in  connexion  with 
it,  they  are  due  to  consecutive  contraction  of  the  arterial  orifices, 
and  venous  engorgement.  Barlow  admits  that  engorgement  of 
the  right  side  of  the  heart,  of  the  veins,  and  general  dropsy,  may 
be  the  consequences  of  adhesion  of  the  pericardium ;  but  he 
traces  the  connexion  between  them  through  impairment  of  res- 
piration, which  he  attributes  to  restricted  movement  of  the  ribs 
and  diaphragm. 

Complete  obliteration  of  the  sac  of  the  pericardium  by  adhe- 
sion, leads  inevitably  to  hypertrophy  with  dilatation  of  the  heart, 
according  to  Hope.§  He  regards  hypertrophy  as  the  result  of 
increased  nutrition  and  muscular  development  of  the  heart,  con- 
sequent upon  the  increased  eflforts  in  the  performance  of  its  func- 
tion, imposed  upon  that  organ  by  adhesion  of  its  surfaces.  The 
diflBculty  under  which  the  heart  is  now  required  to  "  function," 
consisting  in  the  impediment  to  free  movement  entailed  upon  it 
by  adhesion  of  the  pericardium  to  its  entire  surface,  leads,  as  in 
the  case  of  all  muscles  similarly  circumstanced,  to  hypertrophy 
of  its  substance.  Dilatation,  on  the  other  hand,  is  due  to  a  state 
of  persistent  engorgement  of  the  cavities  of  the  heart,  and  excen- 
tric  yielding  of  its  walls,  partly  the  result  of  antecedent  inflam- 
mation and  softening  of  its  substance,  but  in  a  still  greater 
degree,  of  the  centrifugal  traction  to  which  it  is  subjected  by 
universal  adhesion  of  its  surface,  combined  with  a  process  of 
gradual  shortening  in  the  elements  of  the  connecting  medium. 
Limited  adhesion,  engaging  only  a  small  portion  of  the  surface 
of  the  heart,  may,  in  the  opinion  of  Dr.  Stokes,  be  the  cause  of 
localized  dilatation  of  one  of  the  cavities  of  the  heart,  through 
the  centrifugal  traction  exercised  by  it.|| 

Beau  upholds  the  same  view.    Dr.  Stokes  observes,ir  "  With- 

*  TraUd  Clinique  de$  Maladiet  du  Coeur,  obieryation  ir. 

t  Guy*$  ffotpUal  ReporU^  roL  ix. 

XMedicaiQiuetU,lW, 

iOputeitat.,  p.  192. 

II  Opui  eitai.,  p.  18. 
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out  denying  that  a  general  adhesion  may  induce  hypertrophy 
and  dilatation,  experience  leads  me  to  doubt  that  such  an  effect 
necessarily,  or  even  commonly,  follows  the  condition  indicated. 
I  have  often  found  the  heart  in  a  perfectly  natural  condition, 
with  the  exception  of  an  obliterated  pericardium."  "  It  has  been 
stated  to  me  by  Professor  Smith,  that  he  has  found  general  ad- 
hesion of  the  pericardium  coinciding  with  atrophy,  or  with 
hypertrophy  of  the  heart,  in  a  nearly  equal  frequency.  In  some 
of  the  cases  of  atrophy,  the  change  was  simple,  consisting  essen- 
tially in  a  diminished  volume,  with  perhaps  a  paler  colour  of  the 
heart,  while  in  others  a  true  fatty  degeneration  had  commenced. 
In  another  series,  the  heart  showed  the  fatty  degeneration  in- 
vading, more  or  less  completely,  the  entire  of  the  cardiac  walls. 
And  it  is  a  remarkable  fact,  recorded  by  the  same  observer,  that 
he  has  always  found  ossification  of  the  pericardium,  which  we 
may  hold  as  the  extreme  of  the  obliterating  process,  attended 
with  atrophy  of  the  heart" 

Doctors  Barlow,*  Cheevers,"("  and  Gairdner,J  have  arrived  at 
conclusions  on  this  subject,  not  materially  differing  from  that 
expressed  in  the  foregoing  extract,  and  tending  to  show  that  the 
doctrine,  previously  stated,  as  propounded  by  Hope,  is  by  much 
too  general 

Doctor  Gairdner  justly  criticizes  Hope's  conclusions,  which  he 
shows  to  have  been  drawn  from  erroneous  premises ;  for,  in  the 
five  cases  adduced  by  Hope  as  examples  of  hypertrophy  of  the 
heart  consequent  upon  adhesion  of  the  pericardium,  there  were 
other  and  less  questionable  causes  of  that  morbid  change  in  ope- 
ration ;  viz.,  valvular  disease  in  various  forms. 

It  is  but  right,  however,  that  whilst  agreeing  in  opinion  with 
Dr.  Grairdner  as  to  the  insufficiency  of  the  evidence  upon  which 
Hope's  doctrine  rests,  and  regarding  that  doctrine  as  essentially 
erroneous,  I  should  add,  that  the  cases  adduced  by  Dr.  Gaird- 
ner,§  in  justification  of  his  dissent,  are  to  me  by  no  means  con- 
clusive.    Of  his  first  series  of  ten  cases,  three  must  be  omitted 

•  Medical  Gazette,  1847. 

t  Qviifi  Hospital  JReporti,  vol.  ix. 

X  Edinburgh  MorUMy  Journal  of  Medical  Science^  February,  1851. 
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for  want  of  reference  to  the  actuid  state  of  the  heart;  whilst  the 
i-emainder,  which  are  examples  of  adhesion  with  atrophy,  possess 
not  much  value,  because  they  are  all  examples  of  wasting 
chronic  disease,  viz.,  cancer,  phthisis,  diabetes  mellitus,  granu- 
lar kidney,  and  cirrhoais  of  the  liver. 

In  series  2,  consisting  of  two  cases,  illustrative  of  adhesion  of 
the  pericardium  with  cardiac  hypertrophy,  the  latter  condition 
was  accounted  for  by  the  coexistence  of  valvular  disease. 

Series  3  (three  cases)  is  composed  of  examples  of  adhesion 
with  hypertrophy,  and  unaccompanied  by  valvular  lesion.  Of 
tliese.  No.  1  is  not  admissible,  owing  to  an  imperfect  report  of 
essential  details.  No.  2  is  an  example  of  Bright's  disease 
{"urine  albuminous,  specific  gravity  1'009")  with  hypertrophy 
of  the  heart,  and  partial  adhesion  of  the  pericardium  ;  and  in 
No.  3,  in  which  there  were  hypertrophy  and  dilatation,  with 
partial  adhesion,  a  satisfactory  examination  of  the  patient  had 
not  been  made  liefore  death,  nor  was  the  state  of  the  kidneys 
mentioned  in  the  report  of  the  autopsy. 

Of  Dr.  Gairdner's  thirteen  cases  of  uncomplicated  adhesion  of 
the  pericardium,  tliere  were  at  least  nine  in  which  "not  the 
slightest  hypertrophy  was  present,  and  in  two  or  three  the  heart 
was  remarkably  small."  He  concludes  that  free  movements  of 
the  heart  within  the  pericardium,  are  necessarj'  only  in  emer- 
gencies demanding  more  vigorous  action  of  the  central  organ  of 
the  circulation,  such  as  severe  bodily  exertion,  or  mental  emo- 
tion ;  and  he  would  have  it  inferred  that  it  is  only  when  such 
causes  are  superadded  to  adhesion,  that  hypertrophy  of  the  heart 
need  be  apprehended.  But,  surely,  the  causes  above  mentioned, 
are  of  themselves  capable,  independently  of  adhesion,  of  giving 
rise  to  hypertrophy.  Irrespectively,  therefore,  of  the  exception 
which  may  be  taken  to  the  doctrine  promulgated,  the  conclusion 
would  seem  unwarranted  by  the  premises.  Nor  can  I  acquiesce 
in  the  opinion  expressed  by  the  same  eminent  writer,  to  the 
effect,  that  partial  adhesion  at  the  apex  may  be  as  effective  in 
producing  hypertrophy   of  the  heart,  as  complete  and  general 


_  With  the  view  of  contributing  in  some  degree  towards  the 
settlement  of  the  much  debated  question,  as  to  the  effect  of  ad- 
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hesion  of  the  pericardium  upon  the  nutrition  and  volume  of  the 
heart,  I  have  collected  the  following  statistics,  bearing  on  the 
subject,  from  sources  whence  infonnation  of  a  reliable  character, 
or  least  open  to  suspicion,  may  be  reasonably  sought  These 
statistics  I  have  reduced  to  tabular  form,  under  separate  heads, 
indicating:  1,  the  rheumatic  or  non-rheumatic  origin  of  the 
pericarditis ;  2,  whether  it  was  accompanied  or  not  by  valvular 
disease ;  3,  by  liquid  eflPusion ;  and,  4,  followed  or  not  by  hyper- 
trophy. 

The  tables  are  three  in  number.  The  first  contains,  in  epito- 
me, the  examples  of  pericarditis  published  in  the  Eeports  of  the 
London  Pathological  Society  ;  the  second,  those  given  in  the 
Eeports  of  the  Pathological  Society  of  Dublin ;  and  the  third 
contains  a  summary  of  the  cases  which  have  come  under  my 
personal  notice. 
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Of  the  preceding  cases,  in  number  54, 
Valvular  disease  did  not  exist  in  23. 

Of  this  latter  number  hypertrophy  was  present  in  14  : 

General  adhesion   ...  ...  ...  ...  ...  ...  8 

Partial  adhesion     ...  ...  ...  ...  ...  ...  2 

Calcification  of  false  membrane  ...  ...  ...  ...  4 

Hypertrophy  did  not  exist  in  7. 

Atrophy  existed  in  2  : 

Strangulation  by  thick  layers  of  false  membrane  ...  ...         1 

Cartilaginous  and  calcareous  transformation  of  false  membrane     ...         1 

Of  the  cases  in  which  hypertrophy  did  not  exibt,  there  was  no  adhesion  in       5 
M  I,  ,t  ,,  adhesion  in  2 

»i  I*  I,  „  recovery  in ...        2 

Of  the  total  of  cases,  in  number  54  : 

Hypertrophy  was  present,  associated  with  adhesion  of  the  pericardiam, 
and  unconnected  with  any  other  assignable  cause  of  its  existence, 
such  as  chronic  valvular  or  renal  disease,  or  arterial  atheroma,  in        7 

Valvular  disease  existed  in  20  : 

Thickening  of  valves  generally            ...             ...  ...  ...  2 

Mitral,  aortic,  and  tricuspid  obstruction  and  reflux  ...  ...  1 

Aortic  obstruction                 ...             ...             ...  ...  ...  1 

Aortic  obstruction  and  reflux              ...             ...  ...  ...  1 

Mitral  obstruction                ...             ...             ...  ...  ...  2 

Mitral  reflux          ...             ...             ...             ...  ...  ...  6 

Mitral  obstruction  and  reflux              ...             ...  ...  ...  1 

Mitral  reflux,  and  aortic  obstruction  and  reflux  ...  ..,  6 

No  mention  is  made  of  the  condition  of  the  valves  in  ...  ...  9 

There  was  temporary  mitral  regurgitation  in     ...  ...  ...  1 

There  is  doubt  as  to  the  condition  of  the  valves  in  ...  ...  1 

Pericarditis  was  associated  with  rheumatism  in  ...  ...  21 

,,        ^      not  associated  with  rheumatism  in  ...  ...  26 

Hydro-pericardium  existed  in             ...            ...  ...  ...  25 

Hypertrophy  in      ...            ...            ...            ...  ...  •••  81 

Hypertrophy  did  not  exist  in  9  : 

No  adhesion  of  the  pericardium  ...  ...  ...  ...  5 

Adhesion  of  the  pericardium  ...  ...  ...  ...  2 

Beoent  cases ;  recovered      ...  •••  •*.  ...  ...  2 

From  the  preceding  data,  it  appears  that  out  of  a  total  of 
fifty-four  cases  of  pericarditis,  collected  from  the  three  sources 
indicated,  only  seven  can  be  adduced  in  support  of  the  doctrine 
that  simple  adhesion  of  the  pericardium  is  competent  to  give 
rise  to  hypertrophy  of  the  heart ;  but,  even  these  are  not  re- 
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ported  in  such  a  manner  as  to  inspire  complete  confidence. 
In  several  of  them  the  urine  was  not  tested,  nor  was  disease 
of  the  kidneys  excluded  by  necroscopic  examination.  I  there- 
fore feel  warranted  in  concluding,  as  I  had  been  for  a  long 
time  led  to  infer  from  personal  observation,  that,  contrary 
to  the  teaching  of  Hope,  when  hypertrophy  of  the  heart  is  met 
with  in  association  with  adherent  pericardium,  the  connexion 
is,  in  the  majority  of  cases,  purely  accidental  Some  other 
less  questionable  cause  of  hypertrophy  is  present,  such  as  valve- 
lesion,  chronic  renal  disease,  or  atheroma  of  the  aortic  arch. 
Dr.  Barclay  is  of  the  same  opinion,  regarding  aortic  atheroma 
and  renal  disease  as  the  cause  of  simple  hypertrophy  of  the 
heart  in  the  majority  of  cases.*  But,  even  with  this  deduc- 
tion, examples  of  hypertrophy  are  to  be  met  with,  and  a  few 
such  are  included  in  the  preceding  list,  in  which  increase  in 
the  weight  and  volume  of  the  heart  would  seem  to  depend 
upon  adhesion  of  the  pericardium  exclusively.  How  are  such 
cases  to  be  explained  ?  I  believe  that  the  greater  nimiber,  if 
not  the  entire,  of  such  cases,  resolve  themselves  into  examples 
of  pericarditis  occurring  in  infancy  or  childhood,  in  a  robust  con- 
stitution, and  where  no  mechanical  impediment  to  the  growth 
of  the  heart  existed.  Under  these  circumstances,  the  persistent 
stimulus  to  nutrition,  from  inflammatory  irritation  of  its  surface 
in  the  first  instance,  and,  subsequently,  from  the  mechanical  irri- 
tation of  inflammatory  products  to  which  the  heart  is  subjected, 
must  issue  in  excessive  development  of  its  substance,  provided 
only  the  conditions  for  a  proportionate  increase  in  the  supply 
of  pabulum,  and  the  capacity  for  its  appropriation  by  the  tissue 
of  the  heart,  be  likewise  presentf 

*  Medic(^Chirurgic(d  TramactionSf  vol.  xxxv. 

t  Dr.  Moxon  (Lectures  on  Analytical  Pathology,  lecture  iz.,  Medical  Times  and 
Gazette,  November  26th,  1870),  is  of  opinion  that  ''under  irritation  the  tubular 
elements  (nerve,  muscle,  capillary  vessel)  never  multiply,  but  waste  away,  or  rapidly 
break  down."  But,  surely,  under  irritation  physiological  activity  is  quickened,  and 
exaggerated  structural  development  is  thereby  induced. 

Dr.  Todd  (^Clinical  Lectures  by  Beale,  1861,  lecture  xvi.  p.  482)  holds  that  hyper- 
trophy and  dilatation  of  the  heart  are  usual  pathological  sequences  of  adhesion  of 
the  pericardium.  I  cannot  agree  in  this  opinion.  For  the  discussion  of  the  subject 
generally,  the  reader  is  referred  to  the  chapter  now  under  consideration. 
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If  the  coronary  arteries  be  free  from  obstruction,  and  the  heart 
be  not  constricted  by  false  membrane  of  a  thickness  and  power 
of  resistance  suflScient  to  prevent  its  growth,  then  simple  peri- 
carditis, occurring  within  the  first  or  second  period  of  life,  when 
nutrition  is  active,  growth  rapidly  progressive,  and  buoyancy  of 
spirits  inductive  of  vigorous  movements  of  the  body,  will  inevit- 
ably lead  to  hypertrophy  of  the  heart.  I  believe  that  these 
arguments  apply,  with  scarcely  less  force,  to  the  period  of 
adolescence,  provided  only  the  constitution  be  vigorous. 

If,  on  the  other  hand,  even  in  the  early  periods  of  the  life  of 
healthy  subjects,  pericarditis  give  rise  to  constriction  of  the 
nutrient  vessels  of  the  heart,  of  its  substance,  or  of  both,  arrest 
of  growth,  or  atrophy,  will  be  the  result,  irrespectively  of  the 
character  of  the  constricting  medium. 

Bouillaud  is  of  opinion*  that  adhesion,  as  such,  does  not  in- 
terfere with  the  play  or  function  of  the  heart 

Doctor  R  W.  Smith,"f-  holds  that  calcification  of  the  pericar- 
dium is  more  often  associated  with  atrophy  than  with  hyper- 
trophy of  the  heart.  He  pubhshed  the  case  of  a  man  aged 
thirty-nine  years,  in  whom  the  ventricles  were  encircled  by  an 
osseous  belt,  one  inch  broad,  imbedded  in  their  substance,  the 
auricles  were  hypertrophied,  but  the  ventricles  had  undergone 
no  particular  change.J  In  a  case  of  ossified  pericardium,  Louis 
found  the  volume  of  the  heart  a  little  reduced.§ 

Abercrombie  gives  the  following  particulars  of  a  case  of  peri- 
carditis with  adhesion  and  ossification  of  the  false  membrane. 
A  man,  aged  forty-two,  after  exposure  to  cold  and  fatigue, 
exhibited  symptoms  indicative  of  acute  intrathoracic  inflam- 
mation, from  which  he  recovered.  He  subsequently  suffered 
from  dyspnoea,  palpitation,  and  general  dropsy,  and  four  years 
after  the  date  of  first  illness  he  died.    The  autopsy  revealed 

• 

extensive  adhesion  of  the  pericardium  to  the  surrounding 
structures,  also  general  adhesion  of  the  pericardium  to  the 
heart,  and,  in  the  uniting  mediimi,  osseous  plates ;  "  the  heart 

*  TraiU  Clinique  det  MaXadkt  du  Cawr,  1835,  p.  454. 

t  Ab  quoted  by  Dr.  Stokes. 

X  Dublin  Jounud  of  Medical  Science,  vol.  ix.  p.  411,  July  Ist,  1886. 

§  Memoires  ou  Recherchet  Anatomico-PatholoffiqucSf  1826,  p.  298. 
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was  not  at  all  enlarged,  or  in  other  respects  diseased^'  He  adds 
the  opinion  that  dilatation  supervenes  on  inflammation  of  the 
heart,  and  is  usually  accompanied  by  adhesion  of  the  pericar- 
dium.* 

Doctor  W.  Budd  declares!  he  has  seen  many  cases  of  adhe- 
sion, often  general,  without  organic  alteration  of  the  heart,  or 
impairment  of  its  function. 

Bouillaud  expresses  an  opinion  to  the  effect  that  a  heart  may 
be  reduced  to  half  of  its  volimie,  or  even  less,  by  the  compres- 
sion of  thick  layers  of  false  membrane.J  Walshe  is  of  opinion 
that  atrophy  of  the  heart  may  result  from  thick  layers  of  false 
membrane  firmly  embracing  the  heart,  and  pressing  on  the  coro- 
nary arteries  so  as  to  interfere  with  the  circulation  through 
them.§  Finally,  Dr.  Barclay  declares  that  adhesions  of  the 
pericardium  are  more  frequently  associated  with  dilatation  than 
with  hypertrophy.|| 

From  the  preceding  evidence,  the  conclusion  seems  inevitable, 
that  the  doctrine  of  hypertrophy  from  simple  adhesion  can  no 
longer  be  maintained. 

Abercrombie,  discussing  the  effects  upon  the  heart  of  adhesion 
of  the  pericardium,  says,  "  In  the  cases  which  have  gone  on  for  a 
considerable  time,  the  heart  is  generally  enlarged ;  this  enlarge- 
ment seems  to  be,  in  many  cases,  confined  to  the  left  ventricle, 
and  to  consist  of  an  enlargement  of  the  cavity,  without  thicken- 
ing of  the  parietes."  Yet  the  case  of  enlargement  which  he 
gives,  presented  valve  lesion  also,  as  shown  by  dissection.  He 
adds,  "  but  enlargement  may  exist  without  adhesion,  and  adhe- 
sion without  enllargement,''ir  and  suggests  that  inflammatory 
engagement  of  the  membrane  only,  or  of  the  membrane  and  the 
muscular  substance  conjointly,  may  explain  the  difference.  I 
believe  that  when  the  muscular  substance  of  the  heart  has  been 
seriously  implicated  in  the  inflammatory  process,  whether  pri- 

•  TiWiBoctioni  of  Medico- Chirurgical  Society  of  Edinburgh,  vol.  i.,  1821. 

t  Library  of  MedicinCj  vol.  v.,  p.  195. 

t  Oput  citat. 

§  OptisciiaL 

II  Medico-Chirurgical  Transactions,  vol.  xxxv.      • 

IT  Loco  citat. 
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mary  or  secondary,  degeneration  and  atrophy  of  the  organ,  at  a 
more  or  less  remote  period,  are  the  necessary  consequence, 

WUks  declares*  "  that  simple  pericardial  adhesions  produce 
no  i-isible  ill  consequences ;"  adding,  "  the  loose  cellular  adhe- 
sions have  uo  appreciable  influence  ou  the  action  of  the  heart, 
but  that  the  thickened  pericardiimi  of  cartilaginous  consistency, 
investing  the  heart  closely,  arising  from  an  inflammation  at  an 
early  period  of  childhood,  does  lead  to  obstruction  of  the  circu- 
lation, and  then  to  dropsy,  after  the  ordinary  manner  of  heart- 
diseasa"  He  holds,  also,  that  concurrent  myocarditis  may  be 
the  cause  of  subsequent  dilatation  of  the  heart  by  softening,  the 
adhesions  may  involve  the  great  vesseb  within  the  pericardium, 
and  cause  constriction  of  these,  and  its  usual  sequelje ;  and 
thickening,  he  alleges,  may  extend  into  the  cellular  tissue  of  the 
anterior  mediastinum  and  neck,  and  press  on  the  veins,  thereby 
causing  cyanosis  of  the  face,  neck,  and  upper  extremities. 

The  following  cases  (given  in  abstract)  are  published  by 
Wilks  in  confirmation  of  the  foregoing  opinions : 

Case  1.  A  man,  aged  twenty-one,  ailing  and  short-breathed 
from  childhood,  subject  to  epistaxis  and  swelling  of  the  feet, 
with  lividity  of  the  surface.  No  bniit  On  dissection,  universal 
adhesion  of  the  pericardium,  with  bony  deposit  on  the  right 
side  was  found  ;  enlargement  of  the  auricles,  but  tliinning  and 
contraction  of  the  ventricles ;  muscular  tissue  of  the  heart  pala 
and  flabby  ;  valves  healthy. 

Case  2.  A  boy,  aged  nine,  had  scarlatina  three  years  pre- 
viously. Now  livid,  with  dyspncea  and  general  dropsy.  No 
brtiit.  P.  M.  General  adhesion  of  the  pericardium,  whi<;h  was  as 
thick  as  leather  from  deposit  of  successive  layers  of  false  mem- 
brane, of  which  the  internal  were  softer ;  the  left  ventricle  was 
small  and  thin ;  the  right  chambers  dense  by  infiltration  of 
fibrinous  tissue ;  valves  healthy. 

Case  3.  A  boy  of  twelve ;  some  months  before  was  attacked 
with  dyspncea  after  exposure ;  general  dropsy  gradually  set  in, 
accompanied  by  lividity ;  there  was  enlargement  of  the  liver, 
but  no  cardiac  bruit.  P.  M.  General  adhesion  of  pericardium, 
strongest  and  thickest  on  right  side ;  heart  normal  as  to  size ; 
*  GMg't  Hm^oI  Se^rlt,  third  terie^  to),  sir.,  Uwdi,  1S71. 
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valves  healthy ;  liver  of  "  nutmeg  "  character ;  lungs  adherent 
to  chest  and  to  pericardium. 

Case  4  A  girl  of  sixteen,  had  rheumatism  in  childhood,  since 
when  symptoms  of  heart-affection  had  manifested  themselves ; 
died  suddenly  of  pulmonary  congestion  and  pneumonia.  P.  M. 
Lungs  universally  adherent  to  chest  and  to  pericardium ;  latter 
attached  to  heart  by  false  membrane,  most  firmly  to  right  ven- 
tricle ;  all  the  chambers  of  the  heart  were  thin  except  the  left 
auricle ;  muscular  substance  pale  and  flabby ;  valves  healthy  and 
competent ;  mitral  slightly  thickened  but  competent. 

Case  5.  A  man,  aged  thirty-six,  had  been  in  hospital  a  year 
previously  for  an  affection  of  the  heart,  which  yielded  no  ab- 
normal sign  except  obscurity  of  the  soimds ;  re-admitted  with 
extreme  dyspnoea  and  palpitation;  there  was  slight  dropsical 
effusion,  but  no  bruit,  P.  M.  Pericardium  universally  adherent, 
one-fourth  of  an  inch  thick,  and  indurated  ;  heart  generally 
enlarged  ;  valves  healthy  ;  liver  "  nutmeg  " ;  lungs  generally 
attached  to  chest  and  pericardium. 

Case  6.  A  man,  aged  twenty-four,  had  rheumatism  some  years 
previously,  since  when  he  suffered  from  dyspnoea,  cough,  and 
expectoration ;  after  recent  exposure  dyspnoea  became  extreme, 
and  was  accompanied  by  lividity ;  no  cardiac  hniit.  P.  M. 
Lungs  congested  and  universally  adherent  to  chest  and  peri- 
cardium, which  was  firmly  attached  by  false  membrane  to  heart, 
and  thickened;  left  ventricle  normal;  right  ventricle  hyper- 
trophied ;  valves  healthy,  except  aortic,  which  presented  a  few 
vegetations,  but  were  competent. 

The  cases  above  narrated  certainly  afford  no  support  to  the 
opinion,  that  simple  adhesion  of  the  pericardium  is  competent  to 
produce  hypertrophy  of  the  heart ;  nor  do  they  in  a  greater  de- 
gree favour  the  doctrine  that  atrophy  of  the  heart  is  the  normal 
consequence  of  this  pathological  change.  Indeed,  the  conclusion 
to  which  they  lead  is  rather  of  a  negative  kind,  namely,  that 
cohesion  of  the  opposed  surfaces  of  the  pericardium  has  no  posi- 
tive influence  as  such  upon  the  volume  of  the  heart,  and  that 
when,  in  association  with  it,  hypertrophy  or  atrophy  of  that 
organ  is  met  with,  other,  and  it  may  be,  latent  causes,  are  in 
operation  to  explain  the  connexion.     Amongst  the  causes  of 
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liypeitrophy,  valvular  disease  holds  the  foremoat  place ;  but,  of 
this  cause,  dilatation  of  the  chamber  behind  the  affected  valve  in 
the  coui'ae  of  the  circulation,  is  always  a  concomitant  result. 

Chronic  renal  disease  holds  the  next  place  in  the  order  of 
requency;  but,  owing  partly  to  the  occasional  absence  of  pro- 
minent Bymptoms  haring  reference  to  the  kidneys,  and,  in  some 
measure,  likewise,  to  inattention  to  the  state  of  these  organs,  the 
association  of  renal  disease  with  cardiac  hypertrophy  has  been 
frecLuently  lost  sight  of  Disease  or  tissue-degeneration  of  the 
coats  of  the  arteries,  especially  the  ascending  portion  of  the 
aortic  arch,  by  imposing  additional  propulsion-duty  upon  the 
left  ventricle,  may  be,  and  frequently  is,  a  cause  of  lij-pertrophy 
of  that  chamber.  Such  hypertrophy,  however,  will  be  found  to 
be  simple,  or  unasaociated  with  dilatation,  unless  softening  or 
tisane-degeneration  of  the  heart  be  a  concomitant  leaion. 

I  believe,  as  alreaily  stated,  that  pericarditis  occurring  in  early 
life  when  the  growth  of  the  heart  is  in  active  progress,  and  in- 
volving only  surface-irritation  of  the  organ,  whether  arising 
directly  from  the  inflammatory  process,  or,  mediately,  through 
the  accumulated  products  of  inflammation,  and  interfering  in  no 
degree  with  the  coronary  circulation,  leads  directly  to  general 
hypertrophy  of  the  heart.  I  further  hold  that  it  will,  of  neoes- 
sity,  be  followed  by  hypertrophy,  provided  only  the  patient 
survive  for  a  period  of,  at  least,  one  to  two  years,  and  that  no 
countervailing  agency  come  into  operation,  such  as  phthisis,  or 
marasmus  from  any  other  cause. 

Under  the  opposite  conditions,  namely,  constriction  of  the 
heart  and  coronary  arteries  by  exuded  and  organized  fibrin, 
to  such  a  degree  Uiat  the  circulation  and  tissue-nutrition  of 
the  organ  is  seriously  impaired,  the  growth  of  the  heart  will 
be  arrested  in  the  child,  and  early  death  from  failure  of  the 
circulation  will  be  the  neceassary  consequence.  In  the  adult  the 
same  result  will  follow,  but  at  a  more  remote  period  from  the 
date  of  invasion,  and  as  a  couaequence  of  actual  and  progressive 
atrophy  of  the  heart. 

Between  tlie  two  conditions  above  sketched,  there  is  conceiv- 
ably one  of  an  int«rmediate  graile,  in  which  the  inflammation  is 
neither  sufficiently  active  to  stimulate  the  heart  to  abnonnal 
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excitement,  nor  its  products  in  snfi&cient  quantity  to  cause  me- 
chanical irritation  or  disturbance  of  circulation.  In  such  cases,  of 
which  examples  will  be  presented  in  the  sequel,  the  heart  will 
be  found  to  have  undergone  no  alteration  of  volume  whatever. 

If  inflammation  have,  at  the  same  time,  extended  to  the  sub- 
stance of  the  heart,  and  caused  softening  of  the  organ,  dilatation 
will  be  the  result,  with  or  without  hypertrophy,  according  to  the 
extent  to  which  the  nutrition  of  the  heart,  or  its  nutrient  supply, 
has  been  compromised  by  the  preceding  inflammation.  I  regard 
external  adhesion  of  the  pericardium,  whether  to  the  lungs  or  to 
the  sternum,  as  of  much  less  consequence  than  tissue-softening 
of  the  heart,  in  determining  dilatation  of  its  chambers.  The 
cooperation  of  both  these  causes,  as  can  be  readily  conceived, 
wiU  give  rise  to  maximum  dilatation,  usually  with  hypertrophy, 
general  or  partial,  because  of  the  concurrent  stimidus  to  nutri- 
tion. Where,  with  such  a  combination  of  organic  lesions,  pro- 
duced in  early  youth  and  associated  with  valvular  disease,  life 
has  been  long  protracted,  an  example  of  the  cor  bovinum  or 
ox-heart  is  likely  to  be  the  result.  A  morbid  specimen  of  this 
character,  and  exemplifying  in  the  highest  degree  the  altera- 
tions of  volume  and  capacity  in  the  heart  which  these  causes 
are  capable  of  producing,  was  exhibited  to  the  Pathological 
Society  of  Dublin,  by  Dr.  Stokes,  in  January,  1869.* 

Exuded  lymph,  the  product  of  acute  inflammation,  if  not 
already  organized,  is  liable  to  absorption  on  the  pericardial  as  on 
all  other  serous  surfaces ;  but  the  membrane  remains  perma- 
nently opaque  by  interstitial  ceU-proliferation.  It  must  be 
admitted,  however,  that  organization  and  persistency,  with  or 
without  adhesion,  of  lymph  effused  on  the  surface  of  the  peri- 
cardium as  the  result  of  acute  inflammation,  is  the  almost 
universal  rule  ;  and,  further,  that  of  the  cases  in  which  lymph  so 
produced  is  organized,  ninety  per  cent,  at  least,  furnish  examples 
of  mutual  adhesion  of  the  serous  surfaces. 

Mayne  was  of  opinion  that  complete  resolution  may  take 
place  in  the  second  stage  of  pericarditis,  irrespectively  of  the 
extent  of  surface  engaged.^ 

•  See  Table  II.,  Case  22,  p.  868. 

t  Dublin  Journal  of  Medical  and  Chemical  Science^  vol.  vii.,  1885. 
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Such  was  likewise  the  opinion  of  Kirkea." 

Fuller  holds  that  pericarditis  of  limited  extent  and  mild 
character,  may  undergo  complete  resolution  in  the  second  stage, 
leaving  only  "white  apota"  as  the  traces  of  its  former  existence  ^f- 
whilst  Gairdner  denies  the  resolution  of  acute  pericarditis  with- 
out adhesion-J 

The  exuded  lymph  is  of  a  pale  rather  than  a  blanched  line ;  it 
usually  presents  the  appearance,  at  first,  of  disseminated,  aemi- 
liqiiid,  minute  droplets,  which,  after  a  period  of  twelve  to 
twenty-four  hours,  become  solid,  and  usually,  likewise,  dotted 
with  sanguineous  jmncta.  In  very  acute  eases,  the  exuded 
fibrin  is  from  the  first  of  a  blood-red  tint.  The  opposed 
auxfacea  are,  in  most  cases,  coextensively,  but  not  eq^ually, 
affected,  and  the  exudation  may  be  universally  iliffused,  or 
limited  to  one  or  more  distinct  and  separate  portions  of  the 
pericardial  surfaces.  In  the  latter  case,  the  surface  of  the  right 
auricle,  the  anterior  surface  of  the  right  ventricle,  and  the  right 
and  left  apex  of  the  heart,  to  a  variable  extent,  axe  tlie  porta 
most  uatially  affected. 

Bomllaud  has  described,  under  the  designation  of  "  pine-a|^le 
heart,"  a  condition  of  that  organ,  in  which  the  changes  conse- 
quent on  pericarditis  are  presented  in  an  ex^gerated  form.  The 
heart  is  bypertrophied,  and  its  entire  surface  is  covered  with 
minute  conical  masses  of  solid  and  otganized  lymph,  resembling 
thus  a  pine-apple  in  appearance,  no  adhesion  between  the  vis- 
ceral and  parietal  pericardium  having  taken  place. 

In  limited  or  circumscribed  adhesion  of  the  pericardium,  the 
union  of  the  surfaces  is  usually  effected  by  bands  of  lymph, 
sometimes  an  inch  or  more  in  length,  extending  between  them, 
and,  but  very  rarely,  by  direct  agglutination  ;  whereas,  universal 
adhesion  ia  effected  almost  exclusively  by  close  and  direct  union 
of  the  surfaces.  In  the  former  case  it  would  seem  as  if  the 
points  of  attachment  were  not  suflQciently  numerous  to  restrain 
the  free  movements  of  the  heart,  by  which,  consequently,  the 
plastic  lymph  is  drawn  out  in  the  form  of  filaments  or  bands, 
•  lUtdteal  Oattiit,  18*9. 

t  DUeOKt  0/ At  Chfl,  ISfia. 

;  MmAit  Jovnul  of  Stedical  Se^mee.  Febmuy,  ISG1 . 
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corresponding  in  length  to  the  entire,  or  to  a  certain  proportion, 
of  the  range  of  relative  displacement  of  the  surfaces,  according 
to  the  degree  of  strength  or  capacity  for  resistance  which  they 
respectively  possess. 

It  is  scarcely  conceivable  that  adhesion  of  this  character  can 
exercise  any  palpable  influence  upon  the  volume  of  the  heart 
I  have  never  found,  in  connexion  with  it,  either  hypertrophy  or 
atrophy  of  the  organ,  which  was  not  susceptible  of  other  and 
more  satisfactory  explanation. 

General  adhesion  is  effected  by  the  mutual  apposition  and 
fixation  of  the  two  serous  surfaces,  through  the  medium  of 
plastic  lymph,  which  passes  through  the  successive  stages  of 
vascularization,  solidification,  and  contraction.  The  eflfused 
lymph  at  first  opposes  no  obstacle  to  the  free  movement  of  the 
two  surfaces,  and  soon  acqidres  sufficient  consistence  to  yield 
a  friction-sound.  When  first  heard,  this  sound  is  faint,  and 
not  specially  harsh  ;  it  soon,  however,  acqidres  this  quality,  and 
in  a  ratio  as  to  time  and  intensity  proportionate  to  the  increase 
of  consistence  of  the  lymph  As  adhesion  proceeds,  owing 
to  the  increasing  impediment  to  the  free  movements  of  the 
heart,  the  sound  of  friction  becomes  less  and  less  representative 
of  the  rhythm  of  these  movements ;  whilst,  at  the  same  time,  it 
assumes  a  still  more  harsh  and  grating  character,  in  consequence 
of  the  increasing  density  of  the  exudation ;  ultimately,  a  single 
sound  of  systolic  rhythm,  and  usually  basic  in  site,  correspond- 
ing to  the  more  powerful  movement  of  the  heart,  is  alone 
audible.  Adhesion  may  be  now  regarded  as  all  but  complete ; 
and  at  this  period  the  uniting  medium  will  be  found  condensed, 
contracted,  and  vascular. 

In  a  few  exceptional  cases  frottemervt  has  continued  audible 
for  several  consecutive  months  over  a  very  limited  area,  whilst 
in  all  other  situations  it  had  long  previously  ceased  (case  of  the 
girl  Yoimg).  Presumably,  in  these  cases,  adhesion  had  been  com- 
pleted at  all  points,  save  that  at  which  friction-sound  was  still 
audible ;  but  why  the  process  of  adhesion  shoidd  have  failed  in 
this  situation,  and,  as  may  be  inferred  from  the  existence  of  dis- 
tinct friction-sound,  without  the  intervention  of  liquid  or  gas  by 
which  the  surfaces  might  have  been  kept  apart,  I  am  unable 
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to  say.  It  occasionally  happens  that  lymph  of  a  pasty  and  aplas- 
tic character,  is  found  smeared  over  portions  of  the  heart's  sur- 
face to  which  it  loosely  adheres.  In  such  cases,  pericarditis 
usually  complicates  general  adynamic  disease  of  some  kind,  such 
as  typhoid  pneumonia,  typhus  or  typhoid  fever,  the  low  forms 
of  scarlatina  and  variola,  puerperal  fever,  phlebitis,  delirium 
tremens,  or  pyaemia;  and  adhesion  entirely  fails.  Detached 
flocks  of  pale  fibrin  are  likewise,  in  such  cases,  not  uncommonly 
found  floating  in  the  turbid  serous  contents  of  the  pericar- 
dium. 

I  have  not  met  with  an  example  of  typhus  complicated  with 
pericarditis,  and  Dr.  Stokes  has  witnessed  only  one  such  case.* 
When  pericarditis  occurs  in  connexion  with  any  of  the  diseases 
characterized  by  the  typhoid  condition,  I  should  expect  that  it 
woidd  be  lateTit  as  to  symptoms ;  but  even  in  such  cases  the 
physical  signs  are  singularly  constant. 

On  this  subject  Andral  remarks :t  "In  the  several  cases  which 
we  have  reported,  pericarditis  was  annoimced  by  an  assemblage 
of  symptoms  which  rendered  its  diagnosis  sufficiently  easy. 

"  We  are  now  about  to  adduce  cases  in  which  the  most  promi- 
nent of  these  symptoms,  pain,  did  not  exist ;  and  it  was  only  in 
some  degree,  by  proceeding  by  exclusion,  that  one  could  arrive 
at  a  recognition  of  inflammation  of  the  pericardium." 

The  cases  aUuded  to  were  examples  of  latent  pericarditis ;  and 
the  remarks  bearing  on  them,  just  quoted,  show  clearly  that 
Andral,  at  the  date  (1829)  of  issue  of  the  second  edition  of  his 
great  work,  from  which  the  extract  is  made,  wias  unacquainted 
with  the  pathognomonic  sign  of  pericarditis. 

Fuller  truly  remarks  J  that  rheumatic  pericarditis  is  seldom 
latent,  whilst  that  of  the  non-rheumatic  kind  is  often  so. 

Sir  T.  Watson  gives  the  particulars  of  a  very  interesting  case 
of  latent  pericarditis,  illustrative  of  the  features,  negative  and 
positive,  of  that  form  of  the  disease.§ 

According  to  Dr.  Stokes,  pericarditis,  when  latent,  is  invariably 

•  Opitscitat.,  p.  80. 

+  Clin.  M6d.f  vol.  i.,  p.  23. 

{  Diseasea  of  the  Chest,  p.  518,  ei  aequetU. 

§  London  Medical  Qazette,  vol  xvi.,  part  i.,  April  11th,  1835. 


ACUTE  PERICARDITIS.  373 

of  the  dry  form,  and  that  the  more  urgent  symptoms  by  which 
the  disease  is  usually  characterized,  are  due,  not  to  the  inflam- 
mation of  the  serous  membrane,  but  to  one  of  its  consequences, 
namely,  serous  effusion  into  the  sac. 

In  the  majority  of  cases  of  acute  pericarditis,  the  plastic 
material  constituting  false  membranes,  connecting  bands,  or 
loose  shreds  found  in  the  pericardium,  would  be  correctly 
designated  as  a  deposit  from  a  liquid  exudation  identical  with 
the  liquor  sanguinis. 

Eindfleish,  however,  states  that  the  product  of  acute  inflam- 
mation of  serous  membranes  is  twofold ;  a  fibrinous  deposit  from 
the  liquor  sanguinis,  as  already  described,  which  adapts  itself 
to  the  various  irregularities  of  the  surface,  forming  a  cast  of  it, 
without  being  organically  united  with  it,  and  ultimately  dis- 
appearing by  fatty  degeneration,  liquefaction,  and  absorption, 
and  very  rarely  undergoing  caseation  and  no  further  change. 
Beneath  this  the  epithelium  is  tumefied,  its  nuclei  proliferate 
and  burst  from  their  respective  particles,  the  ddhris  of  which  is 
floated  away  in  the  general  liquid  contents  of  the  cavity,  to 
undergo  ultimate  solution  and  absorption;  whilst  the  nuclei, 
greatly  multiplied,  enter  into  the  formation  of  the  subjacent 
plastic  and  organizable  stratum.  Of  this  latter  element,  how- 
ever, the  great  bulk  consists  of  embryonic  connective  tissue, 
derived  from  the  proliferating  connective  tissue  corpuscles  of 
the  subserous  structure.  This  becomes  organized,  blood-vessels 
are  formed  in  it  by  linear  apposition  and  tunneling  of  cells,  and 
by  entrance  of  blood  from  neighbouring  blood-vessels.  Finally, 
the  opposed  surfaces  come  into  contact,  and  are  united  by  conti- 
nuity of  structure,  and  extension  of  blood-vessels  from  the  one 
to  the  other  througli  the  connecting  media;  the  embryonic  tissue 
becomes  fibrous,  and  contracts,  vascularity  is  diminished,  absorp- 
tion of  all  unorganized  material  is  completed,  and  solid  perma- 
nent union  is  the  result.* 

It  occasionally,  however,  but  rarely,  happens,  that  plastic 
lymph  alone  is  effused  upon  the  serous-  surfaces,  constituting 
"  dry"  pericarditis.  It  likewise  occasionally  happens  that  upon 
the  serous  surfaces  fibrin  is  primarily  effused,  from  which,  in 

*  Pathological  Hittoloffy,  Sydenham  Society's  edition,  vol  l,  p.  805. 
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proceag  of  organization,  serum  is  anhsequently  expressed,  and 
trickling  to  the  most  dependent  portion  of  the  aac,  constitutes 
a  veritable  hut  limited  serouB  effusion.  It  may  be  a  question 
whether,  in  the  majority  of  instances,  this  is  not  the  mode  in 
which  primary  serous  collections  of  limited  amount,  and  coeval 
with  initial  froltement,  are  formed. 

In  ordinaiy  cases,  therefore,  froftement  indicates  not  only  the 
presence  of  lymph,  of  which  it  is  directly  sjinptomatic,  hut  like- 
wise that  of  its  usual  concomitant,  serum.  In  the  early  stage  of 
the  affection,  the  latter  is  present  in  comparatively  small  quan- 
tity in  most  instances,  and  insufficient  to  prevent  mutual  contact 
of  the  serous  surfaces  at  one  or  more  points  of  their  extent ;  it 
gravitates  to  the  dependent  portion  of  the  sac,  according  to  the 
posture  of  the  botly.  Hence,  when  the  patient  Ues  upon  the  bade 
frattement  may  be  heard  over  the  entire  superficial  precordium, 
and  in  the  sitting  posture  only  in  the  upper  paii,  to  an  extent 
inversely  proportionate  to  the  height  of  the  liquid  level  within. 
If  the  patient  lie  upon  the  abdomen,  friction-aound  may  be  heard, . 
extensively  in  the  left  infra-scapular  region,  save  in  those  eases, 
comparatively  numerous,  in  whicli  the  posterior  portion  of  the 
pericardium  happens  to  be  imatfected  by  the  inflammatory  pro- 
cess. 

Doctor  Latham  maintains,  but  I  cannot  agree  with  him,  that 
the  esocardial  murmur  is  "neither  abohshed,  nor  abated,  nor 
otherwise  altered  in  its  character  by  the  serum  effused  within  itfl 
cavity."*  In  the  absolute  sense  in  which  this  statement  is  in- 
tended to  be  appHed,  it  is  certainly  incorrect ;  but  that  serum  in 
small  quantity  is  usually  present  in  all  cases  save  those  of  "dry" 
pericarditis,  is  no  less  certain.  Hence,  in  great  measure,  the 
modification  of  frottement  to  which  change  of  posture  is  known 
to  give  rise. 

In  cases  involving  difficulty  of  di^oosis,  as  between  peri- 
cardial friction-sound  and  endocai-dial  murmur.  Sir  D.  Corrigan 
assigns  great  value  to  the  evidence,  positive  or  negative,  afforded 
by  the  patient's  assuming  the  prone  or  stooping  poature.+  If  the 
sound  cease  to  be  heard  when  the  patient  sits  up,  and  leans  for- 

•  Ltclnra,  vol.  i.,  p.  IBO. 

■t  SijiorU  qf  Ouilin  Pmh<ihgic9l  Socieli/,  vdL  iL,  Decomber  Tth,  ISEU. 
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ward,  he  would  regard  it  as  exocardial  in  origin,  and  due  to 
pericarditis ;  and  if  still  audible  in  that  posture,  he  would  regard 
it  as  endocardial 

This  rule,  though  undoubtedly  useful  in  the  process  par  exdvr- 
81071,  and  capable  of  yielding  valuable  aid  in  a  certain  per  cent- 
age  of  diflScxdt  cases,  is  of  only  limited  application,  and  involves 
at  least  two  fallaciea  Thus,  in  dry  pericarditis,  the  pseudo- 
murmur  may  be  even  intensified  by  assumption  of  the  stooping 
posture ;  and  by  the  effort  involved  in  assuming  that  posture,  i^ 
occasionally,  though  rarely  happens,  that  an  endocardial  murmur 
is  masked  or  even  suspended.  This  is  especially  true  as  applied 
to  functional  mitral  murmur.     (See  pp.  285  and  287.) 

Latham  holds  that  cessation  of  frottement  in  pericarditis,  un- 
associated  with  the  signs  of  liquid  efiPusion,  implies,  in  all  cases, 
without  exception,  cohesion  of  the  surfaces  of  the  pericardium. 
Yet,  with  marked  inconsistency  he  maintains  that  cessation  of 
an  endocardial  murmur  would  indicate  resolution  or  absorption 
of  the  exuded  fibrin. 

I  cannot  admit  either  proposition  absolutely.  Pericardial 
frottement  may  be  finally  suspended  without  adhesion,  when  it 
has  been  originally  due  to  the  presence  of  aplastic  fibrin,  in 
connexion  with  any  of  the  various  forms  of  general  adynamic 
disease.  In  such  cases,  whilst  adhesion  fails  from  want  of  or- 
ganizing energy  in  the  tissues  and  the  recent  exudation,  frotte- 
ment is  not  uncommonly  suspended  or  abolished,  owing  to 
typhoid  softening  and  impaired  contractile  energy  of  the  heart. 
In  the  second  place,  inasmuch  as  endocardial  murmur,  associ- 
ated or  not  with  pericarditis,  may  be,  and  frequently  is,  due  to 
other  causes  than  endocarditis,  as  already  stated,  for  example, 
temporary  debility,  and  local  yielding  of  the  waUs  of  the  left  ven- 
tricle during  systole,  the  cessation  of  it  cannot  be  accepted  as 
proof  of  the  absorption  of  the  products  of  endocarditis. 

Serous  efifosion  may  increase,  and  usually  does  so,  to  the 
extent  of  completely  separating  the  surfaces  of  the  pericardium, 
and  suspending  friction-sound  and  frdmissement  When  this 
has  occurred,  the  third  stage,  so  called,  of  pericarditis,  or  that  of 
liquid  eflPiision,  has  been  established ;  but  this  stage  implies  only 
the  increase  of  an  eflfuflion  which  had  previously  existed.     On 
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the  other  hand,  instead  of  increasing,  it  may  undergo  decrease, 
and  the  surfaces,  being  now  in  extensive  and  uninterrupted  con- 
tact, will  become  united  through  the  medium  of  organized 
lymph  previously  deposited  upon,  or  exuded  from,  the  serous 
surfaces.  If  the  lymph-effused  be  of  a  low  type,  or  aplastic  in 
character,  it  may  remain  unorganized,  and  either  feebly  attached 
to  the  surface  of  the  pericardium,  or  as  loose  shreds  within  its 
cavity,  adhesion  having  in  no  degree  taken  place. 

Such  aplastic  exudations  are  of  usual  occurrence  in  the  peri- 
carditis which  complicates  chronic  renal  disease  and  adynamic 
fevers  of  a  septic  character.  They  are  in  process  of  slow  fatty 
disintegration.  In  chronic  pericarditis  generally,  which  is  usu- 
ally of  non-rheumatic  origin,  there  is,  as  justly  maintained  by 
Laennec,  rarely  a  false  membrane  ;  when  such  is  present,  it  is 
soft,  friable,  and  like  a  layer  of  thick  pus,  and  accompanied 
by  a  turbid  puriform  liquid  effusion.  This  form  of  the  disease 
is,  he  alleges,  always  general,  engaging  the  entire  surface  of  the 
pericardium ;  the  exuded  lymph  is  likewise  redder  than  in  the 
acute  form,  the  redness  being  due  to  many  minute  blood-points. 
When  pericarditis  arises  from,  or  is  associated  with,  diffuse  in- 
flammation, then  effusion  into  the  pericardium  is  likely  to  be 
purulent.* 

In  connexion  with  acute  pericarditis,  blood  is  occasionally 
found,  even  in  considerable  quantity,  in  the  sac  of  the  pericar- 
dium.    An  example  of  this  kind  is  mentioned  by  Dr.  Latham."!- 

Andral  furnishes  a  still  more  striking  example.  A  man,  aged 
thirty-one  years,  was  attacked  with  severe  radiating  and  burning 
pain  in  the  region  of  the  heart,  followed  by  numbness  extending 
down  the  front  of  the  left  arm  and  forearm,  and  alternating  with 
excruciating  pain  in  the  same  paits,  during  which  respiration 
became  greatly  oppressed,  the  heart's  action  tumultuous  and 
irregular,  pulse  failing,  and  surface  cold.  After  a  few  minutes, 
pain  ceased  and  numbness  returned ;  the  pulse  was  now  regular 
but  small;  breathing  less  embarrassed,  but  the  action  of  the 
heart  still  quick  and  energetic,  and  heard  over  the  entire  front 
of  the  chest. 

*  See  a  case  by  Dr.  Law  :  BeporU  of  Pathological  Society  of  Dublin^  vol  i.,  p.  42. 
t  London  Medical  OazetU,  vol  iii..  p.  7,  December  Gth,  1828. 
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• 

On  the  fifth  day  of  illness  the  patient  was  convalescent;  but,  on 
the  following  day  great  weakness  and  symptoms  of  sinking  sud- 
denly appeared ;  the  heart's  impulse  was  no  longer  perceptible ; 
the  precordium  was  extensively  dull,  and  the  patient  died  in  the 
course  of  the  night.  About  two  pounds  of  blood  were  found  in 
the  pericardium,  and  shreds  of  false  membrane  covering  its  sur- 
faca* 

In  such  cases  the  diathesis  is  hsemorrhagic,  and  a  state  of 
hypinosis,  or  blood-attenuation,  exists ;  evidence  of  which  may 
be  found  in  the  tumid  state  of  the  gums,  and  in  the  liability  of 
the  patient  to  bleeding  from  the  mouth,  nose,  bladder,  and  intes- 
tinal canal,  and  to  ecchymosis  of  the  conjunctivae  after  slight 
irritation. 

Bouillaud  truly  remarks  that  simple  blood-staining  of  the  false 
membrane  of  pericarditis  is  not  uncommon,  and  that  it  is  most 
frequently  the  immediate  result  of  imbibition  from  a  blood- 
stained liquid  effusion. 

Gaseous  eochcdation  into  the  pericardiimi,  the  direct  residt  of 
inflammation  of  its  serous  lining,  has  been  likewise  observed. 

Graves  details  the  following  example  of  pericardial  pneuma- 
tosis. A  girl,  aged  twenty-five,  was  suddenly  attacked  with 
severe  and  general  pain  in  the  abdomen,  resembling  peritonitis ; 
five  days  subsequently  a  tumor  of  a  conical  shape,  yielding  dis- 
tinct fluctuation,  and  dull  on  percussion,  appeared  at  the  epigas- 
trium, extending  downwards  within  two  inches  of  the  umbilicus, 
and  into  either  hypochondrium ;  two  days  later  purging  suddenly 
set  in ;  the  epigastric  tumor,  now  slightly  reduced  in  size,  no 
longer  yielded  fluctuation,  and  was  tympanitic  on  percussion ; 
purging  continued ;  the  patient  became  gradually  weaker,  and 
much  wasted;  the  timior  had  entirely  subsided  after  an  in- 
terval of  twenty  days  from  the  date  of  its  first  appearance,  when 
she  was  suddenly  attacked  with  violent  pain  in  the  region  of 
the  heart,  accompanied  by  palpitation,  and  a  sensation  of  burn- 
ing beneath  the  ensiform  cartilage.  The  precordium  was  now 
found  to  be  tympanitic  on  percussion ;  double  frotUmmt  was 
heard  over  the  base  of  the  heart,  and  occasionally  a  metallic 
click  inside   the  nipple;  next  day,  emphysematous  crackling 

*  Clinigue  Mid.,  second  edition,  1829,  yol^  I,  obeerv.  iiL,  p.  15. 
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was  heartl,  and  after  a  further  interval  of  two  days,  a  regular 
metallic  tinkling,  synchronous  with  the  lieart's  action,  took  the 
place  of  the  latter  phenomenon,  and  superseded  aU  other  physi- 
cal aigus,  except  a  slight  bruit  de  soufflet  at  the  mamma.  Death 
took  place  one  mouth  from  the  date  of  first  illness,  A  large 
ahscess  was  found  in  the  left  lobe  of  the  Hver,  communicating 
with  the  stomach  by  three  several  openings,  and  with  the  peri- 
cardium by  another  thi'ough  the  diaphraguL  The  pericardium 
was  inflamed,  thickened,  coated  with  lymph,  and  contained 
about  two  ounces  of  pua.* 

The  pericardium  in  this  case  became  inflated  from  the  sto- 
mach, whilst  the  pus  found  in  it  proceeded  from  the  hepatic 
abscess,  and  was  the  immediate  cause  of  pericarditis. 

Doctor  Stokes  gives  a  case  of  primary  pneiunatoaia  of  the 
pericardium,  so  interesting  that  it  deserves  to  be  reprwluced  in 
its  entirety.  In  his  own  words,  "  A  young  man,  of  lymphatic 
temperament,  had  laboured  under  an  attack  of  acute  pericar- 
ditis for  a  few  days  before  I  saw  him.  On  my  first  examina- 
tion, be  presented  the  usual  signs  of  dry  pericarditis,  with  a 
considerable  effusion  of  Ij'mph  of  the  ordinary  consistence.  The 
rubbing  sounds,  though  loud  and  distinct,  bad  nothing  unusual 
in  their  character,  and  the  patient  suflered  but  little  distress. 
After  two  or  three  days  I  saw  liim  again,  and  found  that  his 
state  had  become  very  much  altered.  His  appearance  was 
haggard  and  worn,  and  he  complained  of  extreme  exlmustion, 
which  he  attributed  to  a  total  deprivation  of  sleep.  This  was 
induced  by  the  extraordinary  loudness  and  singular  character  of 
the  aoujids  proceeding  from  the  cardiac  region ;  for  though  up  to 
this  period  the  rubbing  sounds  were  distinctly  perceptible  by 
means  of  the  stethoscope,  the  patient  was  quite  uneonsciouB  of 
then-  existence.  They  had  suddenly,  however,  become  so  loud 
and  singular,  that  the  patient  and  his  wife,  who  occupied  the 
some  apartment,  were  unable  to  obtain  a  moment's  repose.  On 
examination,  a  series  of  sounds  was  obsei-vable  which  I  had 
never  before  met  with.  It  i^  difficult  or  impossible  to  convey  in 
words  any  idea  of  the  extraoi-dinary  plienomena  then  presented. 
They  were  not  the  rasping  sounds  of  indurated  lymph,  or  the 
■  Clinical  Mtdicint,  ToL  if,  p.  233. 
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leather  creak  of  Collin,  nor  those  proceeding  from  pericarditis 
with  valvular  murmur,  but  a  mixture  of  the  various  attrition 
murmurs  with  a  large  crepitating  and  a  gurgling  sound,  while  to 
all  these  phenomena  was  added  a  distinct  metallic  character. 
In  the  whole  of  my  experience  I  never  met  so  extraordinary  a 
combination  of  sounds.  The  stomach  was  not  distended  by  air, 
and  the  lung  and  pleura  were  unaffected,  but  the  region  of  the 
heart  gave  a  tympanitic  hruit  de  pot  f&4  on  percussion,  and  I 
could  form  no  conclusion  but  that  the  pericardium  contained  air, 
in  addition  to  an  effusion  of  serum  and  coagulable  lympL"* 

I  have  not  met  with  an  example  of  this  singular  condition,  but 
judging  from  those  above  given,  I  conclude  that  it  woidd  be  dis- 
tinguished by  the  following  peculiarities.  1st.  Precordial  tym- 
pany without  displacement  of  the  heart,  and  distinguishable 
from  that  of  the  stomach,  by  the  ahseticey  higher  up,  of  nomal 
precordial  dulness.  Pulmonary  emphysema,  would,  however, 
modify  the  last  mentioned  diagnostic,  but  this  may  be  readily 
distinguished  by  its  proper  signs,  especially  the  dovmward  dis- 
placement of  the  heart,  a  change  of  position  the  reverse  of  that 
which  the  heart  would  assume  from  the  pressure  of  an  inflated 
stomach.  2nd.  Pericardial /ro^^em€?i^  of  extraordinary  intensity, 
and  audible  to  the  patient  and  to  bystanders.  3rd,  but  of  less 
diagnostic  significance  than  the  former,  an  overwhelming  sensa- 
tion of  oppression  and  sinking. 

Whatever  the  nature  of  the  pericardial  effusion  be,  whether 
serum,  pus,  blood,  or  gas,  it  may  prove  rapidly  fatal  by  impe- 
ding the  action  of  the  heart,  either  by  its  absolute  quantity, 
or  by  still  further  embaiTassing  an  already  feeble  organ.  It  may, 
on  the  other  hand,  imdergo  absorption,  and  its  liquid  portions  be 
quickly  and  entirely  removed,  leaving,  in  the  case  of  purulent 
or  sanguineous  effusion,  a  solid  deposit  upon  the  serous  surfaces. 
This  deposit  is  paste-like,  pale  yellow  in  colour,  and  of  a  granu- 
lar and  non-coherent  texture  where  the  antecedent  effusion  has 
been  piunilent ;  but,  where  blood  has  been  extravasated,  the  resi- 
duum, after  absorption  of  its  liquid  portion,  consists  of  fibrin 
and  the  ddiris  of  the  blood-corpuscles,  tinted  in  various  shades 
of  red,  according  to  the  time  elapsed  since  the  primary  effusion. 

*  The  Diuam  of  the  ffecart  and  the  AorUh  1845,  p.  21. 
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In  recent  cases  the  deposit  presents  the  decided  tint  of  blood;  and, 
after  a  protracted  interval,  during  which  it  has  been  subjected 
to  a  process  of  gradual  absorption,  the  colouring  matter  may  be 
entirely  removed,  and  the  new  surface  may  be  found  of  a  colour 
only  a  shade  deeper  than  that  of  a  primary  exudation  of  fibrin. 
Extravasation  of  blood  into  the  pericardium,  of  non-traumatic 
origin,  is  usually  consecutive  to  inflammation,  and  of  much  later 
date;  indeed,  its  most  frequent  source  is  the  vascidar  plexus 
developed  in  the  recently  organized  lymph  upon  the  serous  sur- 
faces. Hence,  the  appearance  resembling  the  granulated  surface 
of  a  healing  ulcer,  to  which,  when  examined  at  an  early  period, 
it  has  been  aptly  compared ;  or  where  the  subjacent  exudation  of 
lymph  has  assumed  the  character  of  conical  growths,  and  become 
solid  in  texture,  the  surface  presents  the  appearance  of  the  dor- 
sum of  a  neat's  tongue  smeared  with  blood.  The  term  hcemorr- 
hagic  is  used  to  designate  this  form  of  pericarditis,  which  is 
usually  the  consequence  of  an  accident  of  ordinary  serous  in- 
flammation, occiuTing  in  a  diathesis  favourable  to  sanguineous 
efiusion.  Eokitansky  declares  that  it  is  of  most  frequent  occur- 
rence in  connexion  with  tuberculous  pericarditis.  Examples  of 
sanguineous  and  purulent  collections  in  the  sac  of  the  pericar- 
dium will  be  found  recorded  in  Tables  I.  and  II.  (See  pp.  350 
and  354) 

The  title  dry  pericarditis  is  intended  to  designate  a  form  of 
the  disease  in  which  the  morbid  process  is  arrested  in  the  second 
stage,  and  liquid  effusion  does  not  take  place.  It  is  usually,  at 
the  same  time,  slow  as  to  progress,  and  latent  as  to  symptoms. 

Doctor  Stokes  declares  that  he  has  rarely  met  with  it  where 
pericarditis  was  not  complicated  by  "  inflammation  in  various 
organs  and  different  tissues."*  In  most  of  the  cases  which  have 
come  under  my  notice  there  was  preexisting  renal  disease,  with 
hypertrophy  of  the  heart,  and  the  friction  was  characterized  by 
extreme  loudness,  extensive  difiusion,  and  long  continuance. 
Indeed,  I  cannot  recall  an  example  of  this  form  of  pericarditis 
which  proved  fatal,  in  which  the  friction-sound  did  not  continue 
up  to  a  brief  period  preceding  death,  when  failure  of  the  heart 
was  the  cause  of  its  cessation. 

*  The  DUeata  of  the  Heart  and  the  Aorta,  p.  60. 
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Doctor  Stokes  lias  noticed  its  continuance  in  one  case  for  a 
period  of  sixteen  days.  Examples  of  no  less  duration  will  be 
found  amongst  the  cases  appended  to  this  chapter. 

I  have  further  noticed  that  in  all  these  cases  the  primary  dis- 
ease, of  which  pericarditis  was  a  complication,  had  already  given 
rise  to  dropsical  effusion  elsewhere,  usually  of  the  feet  and  legs, 
previously  to  the  occurrence  of  pericarditis.  Has  this  effusion 
exercised  a  derivative  influence  upon  the  pericardium  in  process 
of  inflammation?  Judging  from  analogy,  I  am  disposed  to 
answer  in  the  affirmative.  The  chronic  character  of  the  disease, 
and  the  absence  of  liquid  effusion  in  these  cases,  may  likewise 
serve  to  explain  the  ill  pronounced  character  of  the  symptoms, 
or  latency  of  the  affection.  The  intensity  of  the  frottemcnt  may 
be  accounted  for  in  part  by  the  total  absence  of  liquid  from  the 
sac,  but  chiefly  by  the  coexistence  of  hypertrophy  of  the  heart 
The  physical  signs  distinctive  of  dry  pericarditis  are  persistent 
clearness  on  percussion  beyond  the  normal  area  of  precordial 
dulness,  distinct  fr^issement,  and  loud,  long-continued,  and 
extensively  diffused  friction-sound.  Judged  by  its  associations, 
it  is  of  most  unfavourable  augury. 

In  a  few  examples  already  adverted  to,  I  have  met  with  dry 
pericarditis  under  different  circumstances,  and  with  a  very  dif- 
ferent result.  The  patients  were  affected  with  rheumatism  of  a 
mild  character,  and  exhibited  no  cardiac  symptoms  whatever. 
Nevertheless,  circumscribed  basic  frottermnt  existed,  continued 
unaltered  through  convalescence,  and,  at  the  end  of  several 
weeks,  when  the  patients  were  discharged  "  cured,"  was  stUl 
present  and  no  less  distinctly  pronounced.  I  regard  this  as  due 
to  permanent  roughening  of  a  limited  extent  of  the  pericardial 
surfaces  by  lymph  deposited  in  a  granular  form,  and  arrested  in 
its  process  of  organization  at  the  stage  in  which  its  vascular 
supply  sufficed  barely  for  the  maintenance  of  its  vitality,  and 
was  incapable  of  establishing  adhesion  by  extending  into  con- 
tiguous tissue.  So  far  as  I  know,  friction-sound  of  this  kind  is 
permanent,  and  the  condition  which  causes  it  leads  to  no  altera- 
tion in  the  volume  or  structure  of  the  heart,  and  in  no  degree 
shortens  life. 

Hydro-pericardium,  or  collection  of  serum  in  the  pericardial 
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sac,  would  mean,  according  to  the  definition  of  Corvisart,  all 
such  accunialations  exceeding  in  quantity  six  ounces.  He  men- 
tions a  case  in  which  eight  pounds  of  aerum  were  found  in  the 
pericardium.  The  quantity,  however,  rarely  exceeds  two  pints. 
After  death  a  few  drachms  of  serum  are  always  to  be  found  in 
the  pericardium,  even  when  death  has  surprised  the  party  in  s 
state  of  perfect  health.  This  b  the  result  of  post  mortem  con- 
densation of  the  halitus  present  in  the  pericardium,  as  in  all 
serous  cavities,  during  life ;  the  source  of  which  is  the  epithelial 
surface,  and  the  purpose  to  be  served,  that  of  facilitating  the 
gliding  movements  of  the  opposed  suri'acea  upon  one  another  in 
the  process  of  "  functioning"  of  the  invested  viscera.  The  accu- 
mulation of  a  larger  quantity  is  morbid,  and  the  result  of  de- 
rangement of  the  balance  between  secretion  and  absorption.  It 
is  not  difflcidt  to  conceive  how  such  derangement  may  arise  in 
connexion  with  inflammation,  associated  as  that  process  is  with 
vascular  engorgement,  and  deranged  vascular  pressure  and  ten- 
sion. If,  at  the  same  time,  owing  to  attendant  pyrexia,  impaired 
secretory  function  of  other  organs  normally  engaged  in  the  elimi- 
nation of  water  from  the  body  be  a  concomitant  symptom,  as  is 
usually  the  case,  excessive  secretion  of  serum  into  the  pericai^ 
dium,  and  absolute,  as  well  as  relative,  retardation  of  absorption, 
most  be  the  residt. 

The  diagnosis  of  liquid  effusion  in  the  pericardium,  when  in 
smaU  or  even  moderate  quantity,  is  usually  attended  with  con- 
siderable difficulty. 

Galen*  held  that  in  such  cases  the  palpitation  of  the  heart 
communicates  a  sensation  as  if  the  organ  were  moving  in  a  fluid, 
He  also  mentioned,  as  symptomatic  of  hydro-pericardium,  great 
languor,  drooping  of  the  eyes  and  somnolence,  palor  and  lividity 
of  the  lips  and  finger-ends,  great  loss  of  flesh,  weak,  small  and 
intermitting  pulse,  and  dyspncea,  with  extension  of  the  neck, 

Morgagni  mentioned  only  two  symptoms  as  possessing  diag- 
nostic value ;  namely,  a  sense  of  weight  on  the  heart,  and  of 
squeezing  oppression  at  the  precordium  on  making  exertion. 
In  the  case  of  the  virgin  recorded  by  him,t  the  colour  of  the  face 
was  good,  sleep  undisturbed,  bowels  and  menstruation  regular, 
*  Quoted  by  MorgogoL  1~  EpUtola  ivi. 
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breathing  equally  easy  in  the  standing,  supine,  and  in  either 
lateral  posture,  pulse  natural,  and  no  palpitation,  pain  in  chest,  or 
cough.     He  denied  that  swooning  and  cough  are  usual 

Senac*  speaks  of  dropsy  of  the  pericardium  as  a  disease  "  that 
is  frequent,  difficult  to  be  known,  and  more  difficult  to  be  cured." 

Corvisart  regarded,  as  the  symptoms  of  hydro-pericardium, 
lividity  of  countenance,  anxiety  and  sense  of  weight,  and  tumid- 
tuous  pulsation  at  the  precordium,  great  dyspnoea  in  the  horizon- 
tal posture,  syncope,  palpitation,  small,  feeble,  frequent,  and 
occasionally  irregular  pulse,  great  debility,  extended  dulness, 
often  protuberance  of  the  left  side,  oedema  of  lower  limbs,  and 
occasionally  puffing  of  the  front  and  left  side  of  the  chest 

He  once  felt,  but  never  saw,  localized  fluctuation  in  the 
fourth  and  fifth  intercostal  spaces,  as  mentioned  by  Senac.  He 
attached  some  diagnostic  value  to  threatened  suffocation  from 
lying  on  the  right  side,  and,  still  more,  to  the  sign  which  he 
claimed  to  have  discovered ;  namely,  pulsation  of  the  heart  at 
various  and  distant  points,  owing,  as  he  believed,  to  the  floating 
of  the  organ  in  a  liquid  medium,  and  within  an  enlarged  peri- 
cardium, as  determined  by  the  movements  and  posture  of  the 
body. 

Doctor  Latham  says  that  where  effusion  into  the  pericardium 
coexists  with  exocardial  murmur,  which,  according  to  him,  is 
usually  in  no  degree  modified  by  it,t  an  undulatory  movement 
in  the  third  and  fourth  left  interchondral  spaces  may  be  seen, 
and  vibration  felt  in  the  same  situation.  He  adds  that  vibration 
is  more  frequent,  and  often  unaccompanied  by  imdulation,  but 
undulation  never  without  vibration. 

All  these  alleged  symptoms  of  effusion  into  the  pericardium 
are  eminently  equivocal,  with  the  exception  of  precordial  dulness, 

•  Lib.  iv.,  ch.  v. 

t  Andral  {Anatomie  Patholoffiquef  p.  520,  foot  note)  mentions  a  case  in  which 
two  and  a-half  pints  of  liquid  were  found  in  the  pericardium,  yet  friction-sound 
continued  up  to  the  time  of  death.  In  this  case,  however,  there  was  considerable 
hypertrophy  of  the  heart,  and  the  usual  posture  of  the  patient  was  that  of  stooping, 
the  elbows  resting  on  the  knees.  It  is  possible,  therefore,  as  nothmg  is  stated  to 
the  contrary,  that  partial  adhesion  may  have  taken  place  between  the  heart  and 
anterior  wall  of  the  pericardium.  Again,  it  is  not  at  all  improbable  that  increase 
of  the  effusion  took  place  in  the  death-struggle,  and  after  the  final  examination  of 
the  patient's  chest,  as  frequently  happens. 
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and  localized  precordial  oedema  and  protrusion.  Even  these 
symptoms  are  not  conclusive,  but  they  are  much  more  signifi- 
cant than  the  others  included  in  the  preceding  category. 

The  symptoms  and  signs  of  liquid  effusion  into  the  pericar- 
dium may  be  classified  under  two  heads ;  namely,  equivocal  and 
unequivocal.  Under  the  head  of  signs  I  propose  to  include  only 
the  evidence  which  may  be  elicited  by  auscultation  end  per- 
cussion. 

Of  the  preceding  list  of  equivocal  symptoms,  to  which  should 
be  added  dysphagia,  I  ^vill  discuss  here  only  that  observed  by 
Senac,  and  subsequently  sanctioned  by  the  authority  of  Cor- 
visart  and  Latham  ;  namely,  intercostal  fluctuation  and  dys- 
phagia. 

I  have  never  witnessed  intercostal  fluctuation  in  connexion 
with  hydro-pericardium,  and,  therefore,  I  have  no  personal 
knowledge  of  the  value  which  should  be  assigned  to  this  alleged 
symptom.  Judging,  however,  from  my  general  knowledge  of 
allied  morbid  conditions,  I  incline  to  the  conclusion  that  this 
symptom  will  be  manifested  only  where  the  intercostal  muscles 
are  paralyzed  and  protruded  ;*  and  as  this  is  most  likely  to  be 
the  case  in  pyo-pericardium,  it  becomes  a  question  whether  in- 
tercostal fluctuation,  limited  to  the  precordium,  should  not  be 
regarded  as  pathognomonic  of  purulent  collections  in  the  peri- 
cardium. 

Dysphagia  has  been  noticed  by  Stokes,  Mayne,  and  others,  in 
connexion  with  liquid  accumulations  of  large  amount  in  the 
pericardium. 

It  is  conceivable  on  anatomical  grounds,  that  from  such  a 
cause  diflRculty  in  the  deglutition  of  solids  may  arise ;  but,  as  a 
matter  of  fact,  such  difficulty  has  been  noticed  by  the  most  com- 
petent observers.  Viewed  in  the  abstract,  however,  it  cannot 
be  regarded  as  possessing  much  diagnostic  significance  ;  because, 
in  the  first  place,  it  may  be  due  to  morbid  changes  within  the 
oesophagus  itself,  either  accompanied  by,  or  independent  of, 
pericardial  effusion ;  or  to  the  pressure  of  aneurismal,  cancerous, 
or  other  tumors  in  the  posterior  mediastinum ;  and,  secondly, 
because  most  assuredly  many  examples,  I  would  say,  indeed, 

*  See  Dr.  Stokes  on  the  ''  Signs  of  Empyema,"  Dublin  Medical  Journal,  vol.  iz. 
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the  greater  number,  of  copious  eflfusion  into  the  pericardium, 
are  unaccompanied  by  this  symptom. 

K,  on  the  other  hand,  by  the  history  of  the  case,  these  possible 
causes  of  dysphagia,  intrinsic  and  extrinsic,  be  excluded,  and 
pericardial  eflfusion  be,  on  other  grounds,  presumably  present, 
then  the  coexistence  of  dysphagia  assumes  much  corroborative 
value.  When  present,  dysphagia  is  usually  associated  with  weak 
and  high-pitched  voice ;  but  it  may  occur  in  the  first  stage  of 
pericarditis  complicated  with  diaphragmatic  pleurisy,  in  which 
case  it  would  not,  of  necessity,  be  accompanied  by  dysphonia. 
Amongst  the  unequivocal  symptoms  of  copious  eflfusion  into  the 
pericardium,  I  would  place  precordial  enlargement,  determined 
by  measurement  taken  from  the  posterior  fold  of  the  axilla  to 
the  mesial  line  of  the  sternum  on  each  side,  whilst  the  arm  is 
raised  above  the  horizontal  line,  and  the  hand  rests  upon  the 
head.  The  existence  of  relative  enlargement,  so  determined,  will 
possess  more  significance  if  presented  on  the  side  of  the  body  on 
which  the  arm  is  less  freely  used,  because  of  the  possible  error 
arising  jBrom  excessive  muscular  development.  It  will  appear  in 
the  sequel,  that  if  this  phenomenon  coincide  with  certain  physi- 
cal signs,  to  be  mentioned  presently,  the  diagnosis  of  pericardial 
eflfusion  of  large  amount  may  be  confidently  made. 

The  physical  signs  of  eflfusion  which  are  of  equivocal  value 
are  negative  and  positive  : 

Negative.  Positive, 

1.  Abflence  of  respiratory  sound  to  an       1.  Dulness  on  percussion  limited  to  the 

abnormal  extent  in  the  precor-  precordium. 

dium.  2.  Displacement,   temporary  or   per- 

2.  Absence  of  cardiac  sounds  of  nor*  manent,  of  the  point  of  apex-pul- 

mal  distinctness.  sation. 

8.  Absence  of,  or  very  feeble  cardiac       8.   Friction-sound    synchronous    with 
impulse.  the  movements  of  the  heart. 

4.  Disproportionate  extension  of  dul- 
ness upwards. 

The  absence  of  respiratory  sound  over  an  increased  precordial 

area,  taken  alone,  possesses  no  special  significance ;  because  it 

may  be  due  to  tumor  in  the  anterior  mediastinum,  cancer  of  the 

left  lung,  circumscribed  pleuritic  eflftision  or  empyema  in  the 

anterior  and  internal  portion  of  the  left  pleura,  solidified  aneuris- 

25 
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mal  tumor,  abscess  descending  from  the  neck,  or  hypertrophy  of 
the  heart. 

Partial  suppression  of  the  sounds  of  the  heart  may  result  from 
functional  debility,  or  fatty  degeneration  of  the  organ ;  and  from 
the  use  of  certain  medicinal  agents  in  excessive  doses ;  for  ex- 
ample, bromide  of  potassium,  digitalis,  and  nicotine.  Impair- 
ment or  suppression  of  the  impulse  may  be  the  consequence  of 
fatty  transformation  or  extreme  dUatation  of  the  heart  and  thin- 
ning of  its  walls ;  and  both  the  impulse  and  the  sounds  may  be 
impaired,  or  apparently  suppressed,  by  displacement  of  the  heart 
from  the  anterior  wall  of  the  chest,  through  the  agency  of  an 
emphysematous  or  a  cancerous  lung,  or  a  mediastinal  tumor. 

Increase  of  the  area  of  percussion-dulness  in  the  precordiimi 
may  be  due  to  any  of  the  causes  above  enumerated,  as  capable 
of  giving  rise  to  enlargement  of  the  area  over  which  respiratory 
sound  is  suppressed ;  to  which  may  be  added,  localized  pneu- 
monic solidification  of  the  anterior  portion  of  the  left  lung. 

Displacement  of  the  apex  of  the  heart  may  be  caused  by  liquid 
or  aeriform  effusion  into  either  pleura,  enlargement  of  the  liver, 
hepatic  or  perihepatic  abscess,  aneurism,  mediastinal  tumor,  or 
diaphragmatic  hernia  of  the  stomacL 

Pericardial  frotteynent  may  be  simulated  by  pleuritic  friction- 
sound  developed  in  the  anterior  portion  of  the  left  pleura ;  by  an 
endocardial-murmur ;  and  by  emphysema  of  the  anterior  medias- 
tinum, as  shown  by  Dr.  Hudson.*  It  .may,  in  every  case  where 
present,  be  distinguished  from  the  two  former  phenomena ;  but 
it  is  wanting  in  most  cases  of  liquid  effusion  into  the  pericardium 
to  an  amount  capable  of  giving  rise  to  morbid  signs. 

Da  Costa  maintains  that  suspension  of  sound  during  some  of 

*  Dublin  Quarterly  Journal  of  Medicine^  vol.  viii.,  p.  241,  August  let,  1849.  In 
this  interesting  case  there  was  extensive  dulness  of  the  precordium  ;  but  it  does  not 
appear  that  this  was  in  any  degree  qualified,  as  might  be  expected,  by  mediastinal 
resonance.  A  frottement  of  a  "  crackling  character,"  synchronous  with  the  sounds 
of  the  heart,  but  strikingly  distinct  from  them,  and  loudest  to  the  left  of  the  ster- 
num, was  detected  at  the  base  of  the  heart.  The  diagnosis  of  pericarditis  was  made 
by  the  author  of  the  paper,  a  most  accomplished  stethoscopist.  On  examination  of 
the  body,  the  pericardium  and  heart  were  found  to  be  perfectly  sound ;  the  areolar 
tissue  of  the  anterior  mediastinum  was  distended  with  air,  and  extended  somewhat 
to  the  left,  in  front  of  the  pericardium.  A  blood-clot  contained  in  the  right  auricle 
was  likewise  partially  occupied  by  air-bubbles. 
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the  beats  of  the  heart  constitutes  the  only  means  of  distinguish- 
ing pericardial  from  localized  left  -plewcsl  frotternent.*  No  doubt, 
occasional  intermission  of  the  friction-sound  would  warrant  a 
presumption  in  favour  of  pleuritis ;  but  much  stronger  evidence 
to  the  same  effect  might  be  deduced  from  the  localization  of  the 
friction-sound  extci*nally  to  the  apex-point,  and  its  total  absence 
elsewhere  in  the  precordium,  as  pointed  out  by  Dr.  Stokes,  inde- 
pendently of  the  coexistence  of  respiratory-sound  in  the  seat  of 
friction,  where  pleuritis  is  the  cause  of  the  phenomenon. 

Extension  of  precordial  dulness  upwards,  in  a  degree  not 
readily  accounted  for  by  reference  to  other  conceivable  causes, 
should  raise  a  suspicion  of  pericardial  effusion.  It  may,  how- 
ever, depend  upon  pneumonia  limited  to  the  superior  lobe  of  the 
left  lung,  carcinoma  of  the  lung  or  mediastinum,  or  circum- 
scribed empyema. 

The  elements  for  a  positive  diagnosis  of  liquid  in  the  pericar- 
dium are  of  a  compound  character,  and  are  rarely  all  present 
in  any  one  case;  hence  the  difficulty,  in  many  instances,  of 
arriving  at  a  positive  opinion. 

Localized  bulging  of  the  precordium,  engaging  an  increased 
extent  of  surface,  dull  on  percussion,  devoid  of  respiratory  sound 
and  movement,  and  of  vocal  thrill,  without  displacement  of  the 
heart,  the  cardiac  sounds  being  faint  and  distant,"!-  and  asso- 
ciated or  not  with  frottement  and  irregular  action  of  the  heart, 
might  be  held  to  warrant  the  diagnosis  of  liquid  in  the  pericar- 
dium. Obliteration  of  the  intercostal  spaces  in  the  precordium, 
with  visible  undulation  synchronous  with  the  movements  of 
the  heart,  variation  of  the  seat  of  apex-pulsation  according  to 
the  posture  of  the  body,  and  displacement  of  the  liver  down- 
wards, should  be  regarded,  when  present  in  the  same  case, 
as  confirmatory  of  the  diagnosis  of  pericardial  effusion.  But, 
although  of  the  utmost  value  diagnostically,  these  signs  must 
not  be  looked  for  in  the  majority  of  such  cases,  because  their 
presence  is  certainly  the  exception.     I  cannot  say  that  I  have 

'  Medical  Diofftmis,  third  edition,  1870,  p.  357. 

t  Dr.  Da  Costa  (opus  citat.f  p  355)  justly  remarks,  that  where  the  sounds  of  the 
heart  are  masked  in  the  precordial  region  by  liquid  effusion  into  the  pericardium, 
the  second  sound  is  distinct,  and  even  sharp,  along  the  sternum  and  in  the  course 
of  the  ascending  aorta. 

25» 
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derived  much  assistance  from  the  alleged  triangular  definition 
of  the  area  of  extended  precordial  dulness  in  these  casea 
Indeed,  I  believe  this  test  to  be  practically  unavailable,  from  the 
difficulty  of  tracing  the  outline  of  a  dull  surface  of  limited  ex- 
tent, with  such  accuracy  as  to  distinguish  between  one  of  a  trian- 
gular and  one  of  an  ovoid  figure.  It  must  be  borne  in  mind,  as 
eminently  pertinent  to  this  inquiry,  that  disproportionate  exten- 
sion of  the  horizontal  line  of  precordial  dulness  inferioriy,  which 
is  alleged  to  be  distinctive  of  effusion  into  the  pericardium,  may 
be  due  to  enlargement  of  the  liver  or  spleen. 

Extension  of  localized  dulness  considerably  to  the  left  of  the 
point  of  apex-pulsation,  if  associated  with  absence  of  respiratory 
sound  of  any  kind  to  the  same  extent,  would  assist  materially  in 
establishing  the  identity  of  liquid  effusion  into  the  pericardium, 
and  would  suffice  to  distinguish  it  from  hy]')ertrophy  of  the  left 
ventricle  on  the  one  hand,  and  from  localized  solidification  of  the 
adjacent  portion  of  the  left  lung  upon  the  other ;  and,  similariy, 
limitation  of  dulness  to  the  antero-inferior  portion  of  the  chest, 
equally  in  the  erect  and  recumbent  posture  of  the  body,  would 
practically  exclude  liquid  effusion  in  the  left  pleui'al  cavity. 

Unfortunately  for  the  value  of  the  former  of  these  alleged  diag- 
nostics, the  apex-pulsation  is  7wt  to  be  felt  where  the  pericar- 
dium is  distended  with  liquid,  save  in  the  few  cases  in  wliich  the 
apex  is  fixed  by  adhesion  to  the  precordium.  The  heart  may, 
no  doubt,  be  brought  into  contact  with  the  anterior  wall  of  tlie 
chest  by  causing  the  patient  to  assume  the  prone  or  stooping 
posture ;  but  in  this  position  of  the  body  it  would  be  difficult, 
or  even  impossible,  to  determine  the  extent  of  dulness,  with  a 
degree  of  accuracy  sufficient  to  constitute  it  a  legitimate  basis  for 
differential  diagnosis.  Nor,  indeed,  does  it  seem  necessary ;  for 
the  distinction  between  left  ventricular  hypertrophy  and  hydro- 
pericardium,  even  based  upon  the  positive  signs  of  the  former 
affection  exclusively,  can  never  be  difficult. 

Doctor  Gee  says,  "  Tlie  first  extension  of  percussion-dulness 
occurs  at  the  base  of  the  heart,  where  the  great  vessels  enter, 
and  where  the  pericardium  hangs  loosely  round  them,  and  is 
most  distensible."*     But  the  pericardium  is  in  a  state  of  ten- 

•  Auscultation  and  Percussioitt  1870,  p.  247. 
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sion  physiologically  at  all  points.  Under  the  influence  of  the  in- 
flammatory process,  however,  it  becomes  relaxed,  and  equally  so, 
throughout  its  entire  extent.  As  a  matter  of  fact,  I  have  never 
met  with  an  example  of  primary  dulness  at  the  base  of  the  heart 
from  pericardial  efiPusion,  and  cannot  admit  such,  either  on  phy- 
siological or  clinical  grounds,  till  definite  proof  of  its  occurrence 
shall  have  been  furnished.  On  the  contrary,  I  have  found  that 
in  the  progress  of  adhesion  or  liquid  effusion,  persistence  of 
friction-sound  at  the  base,  even  for  several  days  after  it  had 
ceased  to  be  audible  elsewhere,  whether  with  or  without  increase 
in  the  area  of  precordial  dulness,  is  the  rule.  Such  is  likewise 
the  opinion  of  Da  Costa,  who  says  that  when  the  stage  of  serous 
efiusion  has  set  in,  and  the  pericardium  contains  liquid  even  in 
considerable  quantity,  "  it  is  not  uncommon  for  the  ear  still  to 
recognize  the  murmur  at  the  base  of  the  heart,  and  aroimd  the 
origin  of  the  great  vessels."* 

Recurrent  pericarditis,  by  which  is  meant  a  second  or  subse- 
quent invasion  of  the  disease,  is  characterized  by  a  group  of 
symptoms  dependent  upon  the  nature  and  extent,  not  only  of 
the  present,  but  likewise  of  the  previous  attack.  If  complete 
adhesion  be  amongst  the  consequences  of  the  primary  affection, 
the  secondary  accession  will  not  be  characterized  by  friction- 
sound  or  fremitus.  Partial  adhesion  in  a  previous  attack,  how- 
ever, does  not  preclude  friction-phenomena  in  one  of  a  later  date, 
but  at  a  point  of  surface  distinct  from  that  where  adhesion  has 
actually  taken  place. 

The  recurrence  of  such  phenomena,  therefore,  amounts  to 
proof  that  antecedent  pericarditis  has  not  issued  in  universal 
cohesion  of  the  parietal  and  visceral  pericardium.  In  such  cases, 
also,  liquid  effusion  can  be  only  partial,  and  superficial  dulness 
must  be  proportionately  limited. 

Doctor  Moxon  is  of  opinion,  and  I  quite  agree  with  him, 
that  disorganization  of  the  epithelium,  which  is  the  necessary 
result  of  adhesion  of  the  pericardium,  indisposes  the  serous 
structure  to  recurrent  inflammation.-|-    When  such  inflammation 

•  Oput  eitat,,  p.  863. 

t  ''Lectures  on  Analytical  Pathology  ;"  lecture  viii.    Medical  Timei  and  Gazette, 
Noyember  12th,  1870. 
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occurs,  therefore,  the  cause  may  be  presumed  to  have  been  of  a 
more  than  ordinarily  exciting  character,  and  the  results,  both  as 
to  symptoms  and  inflammatory  products,  in  excess  of  those  usu- 
ally witnessed.  Hence  the  aggravated  character  of  the  symp- 
toms, and  the  great  thickness  of  the  pericardium,  by  which 
recurrent  pericarditis  is  generally  characterized. 

If,  in  a  previous  attack,  the  substance  of  the  heart  has  been 
invaded  by  inflammation,  and  consecutive  degeneration  of  its 
fibres  has  made  progress  in  the  interim,  the  symptoms  of  the 
recent  accession  will  be  of  a  formidable  character  quoad  the  cir- 
culatory and  respiratory  functions.  In  such  a  case  there  is 
likely  to  be  failing  pulse,  vertigo,  sensation  of  sinking  and  op- 
pression at  the  precordium,  palpitation  and  threatened  syncope 
on  making  even  the  slightest  effort,  oppression  of  breathing,  and 
congestion  and  oedema  of  the  lower  limbs.  Epigastric  fulness 
and  tenderness,  and  slight  *  albuminuria,  but  without  lowered 
specific  gravity  of  the  urine,  are  amongst  the  consecutive  but 
late  symptoms  of  recurrent  pericarditis,  where  tissue  degenera- 
tion of  the  heart  has  preceded.  Manifestly,  in  such  a  case,  the 
heart  would  barely  be  competent  to  maintain  the  circulation  at 
the  standard  of  feeble  health ;  hence,  when  further  embarrassed 
by  the  products  of  renewed  inflammation,  or  debilitated  by  a 
secondary  extension  of  that  process  to  its  muscular  substance, 
the  heart  is  no  longer  capable  of  performing  its  fimctions,  and 
the  consequences  of  its  partial  but  progressive  failure  are 
amongst  the  symptoms  of  the  recurrent  disease.  Antecedent 
endocarditis,  by  disorganizing  the  valves,  and  thereby  entailing 
upon  the  heart  the  consequences  of  valvular  lesion,  namely, 
hypertrophy  and  dilatation,  may  be  likewise  the  indirect  cause 
of  a  formidable  group  of  symptoms  having  reference  to  partial 
failure  of  the  circulation,  in  a  primary  or  secondary  attack  of 
pericarditis.  It  is  noteworthy  that,  wliilst  a  second  attack  of 
endocarditis  is  of  exceedingly  rare  occurrence,  secondary  pericar- 
ditis is  by  no  means  uncommon;  and  further,  that  the  secondary 
disease  is  usually  not  different  from  the  primary,  either  as  to 
site  or  essential  character,  the  apparent  difference  depending 
upon  the  reduced  power  of  the  heart  by  preceding  inflammation. 

Under  the  designation  of  latent  perkarditia,  Drs.  Law  and 
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Stokes  have  described  a  form  of  the  affection  wliich  is  not 
announced  by  symptoms  ;  the  physical  signs,  however,  being 
well  pronoimced. 

Doctor  Law  has  met  with  examples  of  it  in  connexion  with 
disease  of  the  lungs,  both  acute  and  chronic ;  *  and  Dr.  Stokes 
has  witnessed  it  as  a  complication  of  the  essential  fevers,  and  in 
diffuse  inflammation,  phlebitis,  and  erysipelas-t 

In  the  preceding  connexions,  the  symptoms  of  pericarditis  are 
masked  by  the  constitutional  disturbance  attendant  upon  a  major 
disease. 

Chronic  pericarditis,  according  to  Corvisart,  is  obscure  in 
origin  and  difficult  of  diagnosis.  J  Laennec  says  it  is  always 
general,  occupying  the  entire  inner  surface  of  the  pericardium, 
and  that  the  surface  is  of  a  redder  tint  than  in  the  acute 
form,  owing  to  the  presence  of  a  multitude  of  minute  vascular 
points.§ 

It  is  most  frequently  the  consequence  of  slow  convalescence  or 
protracted  dissolution,  from  an  attack  of  the  disease  in  the  acute 
or  subacute  form.  It  may,  however,  be  primary,  and  in  that  case 
it  is  usually  associated  with  chronic  visceral  disease,  par  excel- 
knce,  that  of  the  kidneys.  When  primary  it  is  usually  latent  as 
to  symptoms,  being  announced  only  by  physical  signs,  which  are, 
however,  most  commonly  of  an  exaggerated  character.  In  this 
form  of  the  disease,  likewise,  the  fibrin  effused  upon  the  sur- 
face of  the  pericardium  rarely  imdergoes  organization,  remaining 
loosely  attached  to  the  surface,  or  floating  in  the  liquid  contents 
of  the  sac  as  white  filamentous  shreds.  This  is  the  form  in 
which  pericarditis  is  most  frequently  associated  with  hyper- 
trophy of  the  heart,  because  of  the  concomitant  disease  of  the 
kidneys  to  which  both  are  due ;  or  with  hypertrophy  and  dilata- 
tion, the  consequence  of  valvular  disease  coeval  with  the  peri- 
carditis, and  the  direct  source  of  the  increase  in  the  volume  and 
capacity  of  the  heart.  The  structural  changes  in  the  pericar- 
dium, constituting  in  such  cases  the  first  and  the  most  striking 

*^  Proceedings  of  the  Pathological  Society,  pasiim, 
t  DiaeoKB  of  the  Heart  and  the  Aorta,  p.  838. 
X  Hebb's  translation. 
§  Mediate  Autcviitatkn,  Forbes*  edition,  p.  661. 
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alteration  to  be  met  with  in  a  post  mortem  examination  of  the 
heart,  and  affording  as  they  do,  on  the  authority  of  Hope,  a  full 
and  satisfactory  explanation  of  the  increased  volume  of  that 
organ,  have  been  admitted  by  pathologists  as  in  every  instance 
the  primary  lesion,  and  the  starting  point  of  the  other  organic 
changes  discovered.  The  state  of  the  kidneys  has  been  rarely 
inquired  into,  and  valvular  disease  of  the  heart,  when  detected, 
has  been  regarded  as  a  contributory  cause  of  hypertrophy,  but 
of  secondary  importance  in  its  influence. 

Doctor  Barclay  states  that  in  twenty-two  out  of  sixty-one,  in- 
stances of  valve-disease,  there  was  disease  of  the  kidneys  with 
albuminuria.*  No  doubt,  albuminuria  is  of  frequent  occurrence 
in  valvular  disease,  indeed  almost  universal  in.  the  advanced 
st^es ;  but  it  is  in  the  majority  of  cases  the  result  of  simple 
congestion  of  the  kidneys,  the  specific  gravity  of  the  urine  being 
rarely  imder  1030. 

Circumscribed  pericarditis,  as  indicated  by  localized  friction- 
soimd,  may  be  presented  imder  two  opposite  conditions,  as  stated 
by  Doctor  Stokes  ;t  one,  in  which,  apparently,  from  failure  or 
arrest  of  inflammatory  action  due  to  an  unknown  constitutional 
influence,  or  to  early  and  effective  treatment,  the  exudation  of 
lymph  is  limited  to  one  or  more  circumscribed  spaces,  over 
which  for  a  variable,  but  sometimes  for  a  considerable  period, 
the  sounds  of  friction  may  continue  to  be  heard.  In  such  cases 
the  seat  of  fiiction  usually  corresponds  to  the  sides  of  the  ven- 
tricles, the  most  frequent  site  being,  according  to  my  experience, 
the  third  and  fourth  intercostal  spaces  of  the  left  side,  midway 
between  the  nipple-line  and  the  sternum.  In  such  cases,  like- 
wise, adhesion,  or  serous  effusion  rarely  takes  place.  Secondly, 
a  condition  in  which,  after  general  pericarditis,  and,  it  may  be, 
liquid  efiPusion,  adhesion  has  proceeded  to  aU  but' complete 
obliteration  of  the  pericardial  sac ;  in  such  case,  friction  may 
continue  to  be  audible  over  a  small  space,  generally  at  the  base, 
but  occasionally  at  the  apex  of  the  heart,  for  an  indefinite  period, 
and  may  mislead  an  incautious  auscultator  into  making  the  diag- 
nosis of  hsemic  murmur  or  valvular  lesion. 

*  Medico-Chiruryicdl  Trojuactions,  vol.  xxxy,,  Novemberi  1 85 1, 
t  Diteatu  of  the  Heart  and  Aorta,  p,  17. 
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The  observance  of  the  rules  already  laid  down  for  the  distinc- 
tion of  pericardial /ro^^eTTi^n^  from  endocardial  murmur,  to  which 
I  beg  to  refer  the  reader,  will  always,  however,  render  such  a 
mistake  in  the  highest  degi*ee  unlikely  to  occur. 

"  MUk  spots  "  are,  I  believe,  due  to  circumscribed  and  aborted 
pericarditis  of  a  subacute  character,  and  identical  with  that  form 
of  arachnitis  in  which  thickening  and  opacity  of  the  membrane 
constitute  the  only  visible  alterations  of  texture  resulting  from 
even  fatal  inflammation ;  the  epithelium  is  perfect  in  the  true 
«  milk  spot." 

Corvisart  denied  the  inflammatory  origin  of  these  patches,  and 
attributed  them  to  fibrinous  deposit  beneath  the  pericardium.* 

Laennec  asserted  that  there  was  no  exemiple  of  albimiinous 
exudation  on  the  attached  surface  of  a  serous  membrane ;  adding 
that  pseudo-membranous  exudations  are  almost  invariably  pro- 
ducts of  inflammation.  He  regarded  the  "  white  spots  "  as  due 
to  inflammation  of  the  pericardium,  and  as  consisting  of  deposit 
on  its  free  surface.t  Such  cases  I  would  regard  as  veritable 
examples  of  circumscribed  and  arrested  pericarditis,  yielding 
friction-sound  during  life,  and  presenting,  when  examined  after 
death,  a  rough  surface  due  to  deposited  fibrin,  which,  in  many 
instances,  may  be  removed  from  them  in  form  of  flakes.  In 
neither  of  these  particulars  does  the  true  white  spot  answer  to 
the  description  just  given ;  it  is  not  associated  with  abnormal 
soimd  of  any  kind,  and  its  surface  is  invariably  smooth  and 
glistening,  and  formed  of  tesselated  epitheliimL 

Louis  agreed  with  Laennec  in  regarding  the  "  white  spots " 
as  the  result  of  pericarditis,  but  limited  to  the  visceral  layer 
exclusively.^ 

Mr.  Paget  says  that  in  connexion  with  these  spots  there  is 
usually,  to  some  extent,  adhesion  of  the  pericardium;  from 
which  circumstance  he  concludes  they  are  of  pericarditic 
origin.  In.  the  greater  number  of  the  examples  which  have 
fallen  under  his  notice,  adhesion  did  not  exist  in  the  situation 
of  the  spots,  a  circumstance  due,  as  he  supposes,  to  the  separa- 

*  Hebb*8  translatioii,  p.  40. 

I  MeditUe  Au»c%dtaHonf  by  Forbes,  p.  661. 

{  Mimoirt*  ou  Becherchu  Anatomioo-Pathologiquet,  1826. 


394  DISEASES  OF  THE  HEART. 

tion  of  the  surfaces  by  liquid  during  the  progress  of  adhesion  of 
the  neighbouring  surfaces.  The  adhesions  consist  of  filaments 
between  the  aorta  and  superior  cava,  or  the  aorta  and  pulmo- 
nary artery ;  between  one  of  these  vessels  and  the  parietal  peri- 
cardium, or  between  one  of  the  spots  and  the  latter  surface. 
Finally,  there  may  be  only  vestiges  of  adhesion  in  the  form  of 
"  small  pearly  granules."  Their  most  common  site  is  the  an- 
terior surface  of  the  right  ventricle ;  less  commonly  they  are 
found  on  its  posterior  surface,  or  on  the  right  auricle ;  still  more 
rarely  on  the  left  ventricle ;  and  least  frequently  on  the  left 
auricle.  Their  average  width  is  half  an  inch ;  their  thickness 
varies  from  half  a  line  to  two  lines ;  and,  according  to  the  de- 
gree of  inflammation,  and  the  depth  to  which  the  membrane 
is  engaged,  the  exuded  lymph  will  occupy  its  surface  or  its  sub- 
stance. When  the  organization  of  the  exuded  lymph  is  com- 
plete, a  new  epithelium  is  formed  upon  its  surface* 

In  forty-five,  out  of  one  hundred  and  fifty-six  bodies,  Bizot 
has  observed  the  "  white  spot "  on  the  right  ventricle.  He 
regarded  it  as  due  to  thickening  of  the  pericardium  from  some 
imknown  cause.  In  his  opinion  it  is  three  times  more  common 
in  males  than  in  females;  rarely,  if  ever,  seen  before  the  age 
of  seventeen ;  and  not  common  before  forty  years.t 

Doctor  John  Taylor  has  found  "  white  spots,"  or  patches,  in  a 
nearly  similar  proportion  of  the  bodies  examined  in  University 
CoUege  Hospital ;  viz.,  in  one  out  of  every  four.J 

Finally,  Copland  attributes  the  "white  spots"  to  pericar- 
ditis.§ 

Thus,  it  would  seem  to  be  the  opinion  of  the  majority  of 
writers,  that  the  patches  usually  seen  upon  the  heart  in  ad- 
vanced age,  and  designated  "  milk  spots,"  or  "  white  spots,"  are 
due  to  antecedent  inflammation. 

In  this  opinion,  however,  as  above  stated,  I  by  no  means 
share. 

Endchpericarditis,  as  may  be  inferred  from  what  has  preceded, 

*  MedicO'Chirwrgical  Transactions,  vol  xxiiL,  1840. 

t  Rechercfus  awr  le  Coeur  et  le  SysUme  Arteriel  chez  V Homme, 

X  Lijndon  Medical  OazeUe,  new  series,  vol.  L,  1845. 

§  DicHonary  of  Medicine, 
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is  a  much  more  serious  affection,  and  involves  more  grave  con- 
sequences, both  immediate  and  remote,  than  simple  pericarditis. 

Doctor  Sibson  has  foimd  endocardial  complication  of  rheu- 
matic pericarditis  in  one-half  of  his  cases  (three  out  of  six).*  It 
has  occurred  in  a  proportion  of  somewhat  more  than  one-third 
of  my  cases.  The  compound  affection  is  characterized  by  the 
symptoms  and  signs  of  the  more  grave  element  of  it;  namely,  the 
endocarditis.  It  is,  accordingly,  associated  with  more  decided 
respiratory  distress,  and  greater  derangement  of  the  circulation. 
Eespiration  is  quick  and  panting ;  the  pulse  is  very  rapid,  rang- 
ing usually  from  120  to  140,  sharp  and  abmpt;  the  heart's 
action  tumultuous,  and  the  cervical  arteries  visibly  pulsating, 
whilst  those  of  the  limb  do  not  seem  inordinately  excited. 

Doctor  Stokes  lays  much  stress  upon  this  symptom  in  con- 
nexion with  pericarditis ;  and,  without  expressing  a  positive 
opinion,  would  seem  to  regard  it,  when  recent,  and  associated 
with  febrile  action  not  due  to  inflammation  or  irritation  of  the 
encephalon,  as  diagnostic  of  the  complication  of  endocarditiaf 
There  are  five  different  conditions,  according  to  him,  in  which 
localized  violent  pulsation  of  the  carotids  may  be  exhibited ; 
namely,  concussion  of  the  brain,  as  mentioned  by  Sir  Astley 
Cooper,  permanent  patency  of  the  aortic  valves  in  the  early 
stage,  cerebritis,  acute  endocarditis,  and  exophthalmic  goitre. 
By  the  absence  of  pyrexia,  and  by  the  positive  sjrmptoms  of  the 
disease,  which  cannot  be  mistaken,  the  last  named  affection  will 
be  readily  excluded.  The  history  of  concussion  of  the  brain,  the 
impairment,  or  total  loss,  of  consciousness,  and  the  subsequent 
vertigo  and  vomiting,  suiBiciently  distinguish  this  condition. 
Patency  of  the  aortic  valves  will  declare  itself  by  its  pathogno- 
monic sign  of  basic  diastolic  murmur,  transmitted  through  the 
aortic  arch,  but  not  into  the  arteries  of  the  neck;  and  endo- 
cardial inflammation  complicating  pericarditis,  may,  though  it 
rarely  does,  actually  assume  the  form  capable  of  giving  rise  to  this 
sign;  in  which  case  carotid-pidsation  would  be  attributable  to 
a  twofold  cause ;  namely,  one  of  a  general,  and  one  of  a  specific 
nature.    The  symptoms  of  cerebritis  usually  regarded  as  specific, 

*  Address  in  Medioine,  British  Medical  AsBOoiAtion,  August,  1870. 
f  OpuM  citat,f  p.  52« 


396  DISEASES  OF  THE  HEART. 

may  be  readily  mistaken  for  the  cerebral  manifestations  of  car- 
diac inflammation,  and  the  actual  existence  of  the  physical  signs 
characteristic  of  the  latter  condition  can  alone  be  relied  on  for 
the  differential  diagnosis. 

An  endocardial  murmur  of  a  determinate  character  is  heard 
within  a  brief  period  subsequent  to  invasion.  This  murmur, 
though  in  a  measure  masked  by  the  more  superficial,  harsh, 
and  much  louder  pseudo-murmur  of  pericarditis,  may  always 
be  distinguished  from  the  latter,  firstly,  by  its  rhythm  either 
coinciding  with,  or  replacing  one  of  or  both,  the  sounds  of 
the  heart,  or  immediately  preceding  or  succeeding  these  sounds : 
in  other  words,  by  the  strict  association  of  the  murmur  with 
the  sounds  of  the  heart,  as  estimated  by  time  ;  a  character 
by  which  it  is  readily  distinguishable  from  the  sounds  of  peri- 
carditis, which  are  eminently  arhythmical.  Secondly,  inasmuch 
as  the  endocardial  murmur  most  often  associated  with  pericar- 
ditis is  that  of  mitral  reflux,  it  must  be,  and  actually  is,  audible 
where  the  pericardial  friction-soimd  rarely  reaches;  viz.,  the 
left  axiUa  and  left  scapular  region.  Thirdly,  the  murmur  of 
endocarditis  is  at  this  early  stage  always  soft  and  blowing  in 
quality,  unless  when  rendered  musical,  as  occasionally,  but  very 
rarely,  happens  for  a  brief  period,  by  the  vibration  of  a  flake  of 
fibrin  attached  by  one  of  its  extremities  to  the  free  margin  of  the 
valve ;  whereas  attrition-sounds  are  invariably  rough  and  harsL 
And,  lastly,  a  valvular  murmur,  as  stated  by  King  Chambers,  is 
perceptible  to  the  ear  raised  a  few  lines  from  the  stethoscope. 
Not  so  an  attrition-sound. 

I  have  never  met  with  an  example  of  "  systolic  murmur  at 
the  base  of  the  heart  from  the  pressure  of  effused  lymph,"  as 
alleged  by  Andral,*  without,  however,  the  production  of  any 
post  mortem  evidence  in  support  of  the  assertion.  No  case  has 
come  under  my  notice  in  which,  with  false  membrane  engaging 
the  roots  of  the  great  vessels,  a  basic  murmur,  when  present,  was 
not  legitimately  attributable  to  other,  more  generally  recognized, 
and  certainly  more  common,  causes  of  this  phenomenon ;  viz., 
lesion  of  the  valves,  atheroma  of  the  root  of  the  aorta,  throm- 
bus, or  spanaemia. 

*  AncUomie  Patholoffique, 
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BouiUaud  held  that  hruit  de  soufflet  in  pericarditis  occasionally 
depends  upon  thrombus  in  the  heart,  and,  "  conceivably,"  upon 
the  pressure  of  liquid  in  the  pericardium.* 

I  have  neither  met  with  an  example  of  the  latter  kind,  nor 
can  I  conceive  a  degree  of  liquid  pressure  in  the  pericardium 
sufficient  to  resist  the  impetus  of  the  column  of  blood  escaping 
by  the  aorta  or  the  pulmonary  artery,  which  would  not,  at  the 
same  time,  of  necessity  so  impede  the  movements  of  the  heart 
as  seriously  to  interfere  with  the  circulation. 

Thus,  it  would  seem,  theoretically,  that  a  murmur  due  to  the 
cause  alleged  should  be  associated  with  partial  failure  of  the 
heart  and  its  consequences. 

Hope  maintained  that  excessive  force  of  ventricular  contrac- 
tion is  competent,  of  itself,  to  cause  murmur.-|- 

Law  holds  a  similar  opinion.  J 

I  have  never  heard  a  murmur  attributable  to  this  cause,  and 
should  feel  great  difficulty  in  admitting  its  occurrence. 

Flint  is  of  opinion  that  pericarditis  is  "  almost  always,  if  not 
invariably,  associated  with  endocarditis  ;"§  from  which  it  follows 
that,  in  his  judgment,  endocardial  murmur  is  an  all  but  invariable 
concomitant  of  pericardial/ro^<e?7i€7i^ ;  and  that,  when  present,  it 
owes  its  origin,  in  the  great  majority  of  cases,  to  inflammation  of 
the  valves. 

I  cannot  admit  either  of  these  propositions  in  the  form  in 
which  they  are  presented.  The  association  of  endo-  with  peri- 
carditis is,  according  to  my  experience,  the  exception ;  although, 
judged  by  the  numerical  proportion  in  which  endocardial  mur- 
mur is  likewise  present,  it  might  be  otherwise  regarded. 

Doctor  Stokes  states  that,  in  his  experience,  the  endocardial 
murmur  is  audible  at  a  later  period  of  the  compound  disease 
than  pericardial  frottement,  and  suggests  the  inquiry  whether,  in 
a  certain  proportion  of  these  cases,  the  endocardial  murmur  may 
not  be  due  to  impeded  action  of  the  heart,  through  a  close  and 
firm  adhesion  of  the  pericardium  already  established.! 


•  TraiU  Clinique, 

t  The  Diaeases  of  the  ffeai-i. 

X  Dublin  Journal  of  Medical  and  Chemiral  Science^  vol.  viii.,  183i. 

§  A  Treatiu  on  tlie  Principles  and  Practice  of  Medicine^  1868,  p.  304. 

II  Opui  citai.,  p.  34. 
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I  cannot  regard  this  hypothesis  as  probable,  save  to  the  extent 
to  which  it  implies  possible  antecedent  myocarditis,  and  conse- 
quent softening  and  yielding  of  the  walls  of  either  ventricle. 

Doctor  John  Taylor  has  found  valvular  disease  in  about  one- 
half  of  the  cases  of  rheumatism  examined  by  him;  but  the 
greater  number  of  these  examples  he  believes  to  be  of  old  stand- 
ing. He  is  of  opinion  that  the  frequency  of  acute  endocarditis 
in  rheumatism  has  been  greatly  overrated,  and  that  it  does  not 
by  much,  if  at  aU,  exceed  that  of  pericarditis.*  Of  sixty-two 
examples  of  valve-disease  reported  by  Dr.  Barclay,"!-  only  twenty- 
three  were  associated  with  a  history  of  acute  rheumatism,  and, 
even  amongst  these,  in  three  the  lesion  did  not  appear  to  be  of 
rheumatic  origin.  Hence,  less  than  one-third  of  the  cases  were 
rheumatic,  and  in  reference  to  twenty-six,  rheumatism  was  posi- 
tively denied.     The  distribution  of  these  cases  was  as  follows : 

Rheumatic.  Non-riieumatic. 
Disease  affecting  both  sets  of  valyes  (mitral 

and  aortic)  ...  ...  ...  12  10 

Disease  affecting  mitral  yalve  alone  ...  7  11 

Disease  affecting  aortic  valve  alone  ...  1  5 

The  author's  cases : 

Disease  affecting  both  sets  of  valves  ...  2  1 

Disease  affecting  mitral  valve  alone  ...  2  1 

Disease  affecting  aortic  valve  alone  ...  0  0 

There  was  another  case  (No.  7,  the  woman  Nolan)  in  which 
temporary  mitral  systolic-murmur  existed,  but  which  I  regarded 
as  thereby  excluded  from  the  category  of  valvular  lesions. 

Where  the  two  affections  are  not  simultaneous  in  occurrence, 
and  this  is  the  rule,  the  pericarditis  is  usually  the  primary 
morbid  element.  In  cases  characterized  by  progressive  engage- 
ment of  the  structure  of  the  heart,  or  extension  of  inflammation 
by  contiguity,  from  the  investing  to  the  lining  membrane,  or  vice 
versa,  the  muscular  substance  of  the  organ  must  have  been  in- 
volved at  some  period  of  the  disease.  ,Hence  the  symptoms  cha- 
racteristic of  myocarditis  enter  into  the  category  of  those  actually 

*  Loco  citat, 

t  MedicO'Chirurffieal  TrantaetUms,  vol.  xxxv.,  November  11th,  1851. 
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present^  and  being  attributed  in  all  probability  to  the  primary 
inflammation  of  the  investing  or  of  the  lining  membrane  of  the 
heart,  as  the  case  may  be,  give  rise,  so  far,  to  a  vitiated  sympto- 
matology. I  have  no  doubt  that  in  this  way  must  be  accounted 
for  many  of  the  symptoms  erroneously  attributed  to  simple 
pericarditis,  or  endocarditis,  such  as  irregular  or  intermittent 
pidse,  delirium,  and  convulsions.  Of  the  single  valvular  lesions 
met  with  in  association  with  pericarditis,  mitral  inadequacy  is 
by  far  the  most  common ;  and,  of  those  of  compound  character, 
mitral  inadequacy,  with  aortic  obstruction  and  inadequacy,  holds 
the  highest  place  numerically. 

But  the  development  of  an  endocardial-murmur  in  the  early 
period  of  convalescence  from  pericarditis,  is  by  no  means  proof 
of  antecedent  endocarditis,  or  of  the  actual  existence  of  valvular 
lesion. . 

Doctor  Stokes  says :  "  The  mere  occurrence  of  murmur,  even 
though  immediately  consequent  on  pericarditis,  is  not  necessarily 
indicative  of  progressive  valvular  disease."  He  adds :  "  Thus 
much  is  certain,  that  the  occurrence  of  murmur  following  peri- 
carditis should  not  necessarily  lead  to  the  diagnosis  of  valvular 
disease  in  the  ordinary  acceptation  of  the  term,"  for  "  it  may 
occasionally  be  found  that  the  murmur  after  existing  for  a 
period  more  or  less  extended,  disappears,  leaving  the  sounds  of 
the  heart  in  the  natural  condition,  and  the  patient  remains  &ee 
from  symptoms  of  valvular  disease."*  He  suggests,  in  explana- 
tion of  temporary  murmur  in  such  cases,  endocarditis  not  fol- 
lowed by  deposit,  atony  of  soijae  portion  of  the  muscular  fibre, 
or  alteration  of  the  orifices,  and  consequent  maladaptation  of  the 
valves  by  tonic  spasm  of  the  heart. 

I  have  repeatedly  witnessed  examples  of  this  kind  {e.g,,  Case 
7,  Mrs.  Nolan,),  and  am  of  opinion  the  murmur  is  caused  by 
atony  and  expansion,  at  the  acme  of  ventricular  systole,  of  a  por- 
tion of  the  waU  of  the  left  ventricle,  and  consequent  elevation 
of  one  or  both  segments  of  the  mitral  valve  through  the  connect- 
ing papillary  muscles  and  tendinous  chords.  Such  murmurs, 
when  not  manifestly  heemic  in  origin,  are  always  mitral  and 
systolic ;  they  cease  more  promptly  under  tonic  treatment,  in- 

*  Opva  eitat.,  p.  2. 
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eluding  iron,  than  under  any  other ;  and  rarely,  under  such 
treatment,  exceed  a  few  weeks  in  duration. 

I  cannot,  therefore,  agree  in  opinion  with  Dr.  Latham  that  the 
cessation  of  an  endocardial  murmur  denotes,  in  all  cases,  removal 
of  newly  deposited  matter.* 

The  symptoms  characteristic  of  myo-pericarditis  have  been 
already  incidentally  mentioned ;  they  are  such  as  might  have 
been  anticipated  from  the  operation  of  any  cause  acting  directly 
upon,  and  enfeebling  the  centre  of  the  circulation. 

Myocarditis,  as  a  primary  affection,  is  of  exceedingly  rare 
occurrence ;  indeed,  it  may  be  stated  that,  independently  of  the 
knowledge  of  the  affection  derived  from  experience  of  it  by  ex- 
tension from  an  inflamed  pericardium  or  endocardium,  nothing 
is  positively  known  in  regard  to  its  symptomatology.  It  most 
frequently  conmiences  by  extension  of  acute  inflftnunation  from 
the  pericardium  to  the  contiguous  or  outer  layers  of  the  mus- 
cular substance  of  the  heart,  and  may  proceed  no  farther,  engag- 
ing only  the  external  portion  of  the  organ.  I  believe  this  is  of 
common  occurrence  in  acute  pericarditis  of  an  aggravated  cha- 
racter, the  really  alarming  symptoms  of  which,  or  those  having 
reference  to  irregularity  and  threatened  failure  of  the  circulation, 
are  attributable  to  inflammation  of  the  muscular  rather  than  of 
the  serous  structure  of  the  heart.  Thus  it  is  that  in  the  progress 
of  pericarditis,  the  action  of  the  heart  and  the  pulse  may  become 
irregular  or  intermitting.  Syncope  may  be  tlireatened,  or,  on 
slight  exertion,  may  actually  occur,  and  the  impulse  of  the  heart, 
notwithstanding  its  tumultuous  action,  may  be  feeble,  and  the 
first  sound  masked  or  ill  pronounced. 

If  the  disease  be  arrested  at  this  stage,  fatty  degeneration,  but 
of  a  slow  and  progressive  character,  of  the  outer  muscular  sub- 
stance of  the  heart  is  likely  to  ensue;  and  thus  it  is,  as  I  believe, 
that  the  greater  number  of  such  examples  are  produced.  The 
inflanunatory  process  extending  inwards  may  engage  the  entire 
substance  of  the  heart,  and,  if  not  inmiediately  fatal,  may  give 
rise  either  to  suppuration,  or  to  fatty  degeneration  of  its  struc- 
ture, according  to  the  activity  of  the  preceding  inflammation.  The 
early  stage  of  inflammation  of  the  heart,  or  that  of  acute  conges- 

*  Lecturetf  voL  i.,  p.  149. 
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tion,  is  characterized  anatomically  by  dark  red  discoloration  of 
the  portion  of  its  substance  engaged ;  the  muscular  structure,  so 
altered  in  colour,  is  soft,  and  easily  torn.  After  a  period  of  vari- 
able length,  it  becomes  hght  in  coloui',  or  assumes  a  yellow  tint, 
according  to  the  rapidity  of  the  disorganizing  process.  If  sup- 
puration set  in,  the  muscular  substance  becomes  infilti^ated  with 
pus,  light  in  colour,  and  lacerahle  in  the  highest  degree ;  minute 
abscesses  may  be  formed  in  various  portions  of  its  substance,  and 
may  lead  to  ulceration. 

The  process  of  fatty  transformation  of  the  musciJar  substance 
of  the  heart  is  much  less  rapid,  and  the  result  of  more  chronic 
inflammatory  action. 

Fatty  metamorphosis  of  the  heart  may  owe  its  origin  to  endo- 
carditis, and  commence  at  the  internal  surface  of  one  or  more  of 
the  chambers,  thence  slowly  progressing  outwards,  and  ending 
either  in  suppuration  or  in  fatty  degeneration,  to  a  greater  or  less 
extent,  of  the  substance  of  the  heart  The  characteristic  features 
of  such  a  case  would  be  those  of  endocarditis,  modified  by  symp- 
toms of  partial  and  momentary  failure  of  the  heart.  Thus,  there 
would  be  precordial  oppression,  quick  and  tumidtuous  action  of 
the  heart,  and  hurried  respiration.  To  these  would  succeed 
quickly,  it  might  be  within  a  few  hours,  irregularity  and  inter- 
mission of  the  heart  and  pulse,  vertigo,  and  temporarj-  loss  of 
consciousness,  paroxysmal  dyspncea,  and  coUapse  of  the  fea- 
tures. 

From  this  alarming  condition  partial  restoration  may  be 
effected,  to  the  extent  of  enabling  the  patient  to  resume  his 
ordinary  duties;  but,  fatty  transformation  of  the  substance  of  the 
heart,  whether  immediate  or  consecutive  to  purulent  infiltration, 
once  started,  is  progressive,  and  leads  inevitably  to  death  at  a 
more  or  less  remote  period,  according  to  circumstances  influen- 
cing the  rate  of  its  ailvance. 

Those  who  are  obliged  to  labour  bodily  or  mentally  to  obtain 
a  livelihood,  more  readily  succumb  to  this  process,  owing  to  the 
twofold  cause  of  rapid  molecular  disintegration,  and  imperfect 
nutrition  of  the  heart.  Those  who,  on  the  contrary,  are  in  a  con- 
dition of  life  which  enables  them  to  have  repose,  and  at  the  same 
time  suitable  outriment,  may  live  to  a  comparatively  advanced 
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^e,  even  though  they  be  actually  the  subjecta  of  fatty  transfor- 
mation of  the  heart  commencing  in  endo-  or  pericarditia 

The  triple  combination  implied  by  the  compound  title  endo- 
■myo-pericarditis  is  of  comparatively  rare  occurrence.  When  met 
with,  it  is  characterized  by  a  corresponding  combination  of  signs 
and  symptoms ;  viz.,  the  valvular  murmur  of  endocarditis,  the 
friction-aound  of  pericarditis,  and  the  symptoms  of  failure  of 
the  heart,  already  detailed,  by  whiuh  myocarditis  may  be  confi- 
dently diaguosed.  Amongst  the  latter  symptoms,  those  having 
reference  to  the  cerebrum,  and  presented  under  tlie  forms  of 
delirium,  couviUsions,  and  coma,  may  be  appropriately  discussed 
here. 

Delirium  is  mentioned  by  Corvisart*  and  Bertiut  as  a  symp- 
tom of  acute  pericarditis,  without,  however,  any  statement  of 
opinion  as  to  its  cause.  Bouillaud  likewise  mentions,  as  a 
symptom  of  pericarditis,  "  delirium,  usually  slight  and  momen- 
tary, sometimes  violent,"  and  occasionally  followed  by  convul- 


Andral  gives  the  particulars  of  a  case  of  pericarditis  in  which 
delirium  was  a  prominent  symptom.  A  young  woman,  after  a 
brief  illness,  became  delirious  ;  there  was  improvement  ami  re- 
turn of  consciousness,  twitching  of  the  muscles  of  the  face, 
occasional  tetanic  spasm  of  tlie  upper  extremities,  return  of 
delirium,  coma,  and  death.  Soft  exudation  was  found  on  the 
pericardium,  with  some  bridles  of  lymph  extending  fi^om  surface 
to  surface,  and,  in  the  sac,  some  ounces  of  green  tlocculenc 
serum.  § 

In  this  case  the  effusion  present  in  such  small  quantity  couLl 
not  have  been  the  cause  of  the  cerebral  symptoms ;  whilst  its 
colour  and  quaUty  indicated  that  the  substance  of  the  heart  waa 
involved  in  the  inflammatory  process,  although,  in  appearance, 
it  is  described  as  "  presenting  nothing  morbid."  Ho  quotes  a 
similar  case  from  Eostan,||  and  attributes  the  head  symptoms,  in 
both  cases,  to  a  "  sympathetic  affection  of  the  brain,"  by  which 

*  On  DiKata  0/  Ike  Utart,  Hebb'a  truulotion. 

t  TraiU  da  Maiadia  du  Caw,  182*.  p.  163. 

X  TraiU  Clbiiquc  da  Maladia  da  Caur.  t83S. 

g  Cli»if]iu!  UtdieaU,  Vol  i.,  TCCond  edition,  I82B,  obierratlini  liii. 
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he  manifestly  means  to  convey  failure  of  the  circulation  in  that 
organ. 

Doctor  Latham  mentions  two  eases  of  pericarditis  in  wliich 
the  cerebral  symptoms  were  so  pronounced  as  to  resemble  those 
of  inflammation  of  the  brain,*  and  Hope  includes  delirium  and 
convulsions  amongst  the  symptoms  occasionally  witnessed  "  in 
the  last  stage,"  and  regards  them  aa  the  result  of  "  cerebral  con- 
gestion, and  the  circulation  of  venous  blood  ;"f  in  other  words,  as 
syniptoma  of  asphyxia  due  to  slow  failure  of  the  heart  and  con- 
gestion of  its  right  cavities.  Dr.  Sibsou  details  the  case  of  a 
man,  f^ed  twenty-eight,  a  free  liver,  who,  on  the  evening  of  the 
sixth  day  of  acute  rhenmatic  pericarditis,  became  violently  de- 
lirious, and  presented  symptoms  generally  resembling  those  of 
delirium  tremens.  He  dieil  on  the  eighth  day.  Both  layers  of 
tlie  pericardium  were  found  covered  with  honeycombed  lymph. 
No  mention  is  made  of  the  condition  of  the  heart  substance.J 

Sir  T.  Watson  gives  the  particulars  of  four  cases  of  rheu- 
matic arthritis,  in  which  the  heart  was  affected  and  symptoms 
suggestive  of  cerebral  inflammation  also  existed.  The  only  patho- 
logical cJianges,  however,  exhibited  by  the  bi-ain  in  these  cases, 
were  slight  serous  infiltration  of  the  pia  mater,  and  partial  effu- 
sion into  the  lateral  ventricles,§  Dr.  Bright  details  the  case  of 
a  young  man  who,  on  the  sixth  day  of  an  attack  of  acute 
rheumatism,  became  excited  aud  delirious;  the  symptoms  became 
more  iu;gent,  and  it  was  found  necessaiy  to  put  the  patient 
under  restraint  At  the  end  of  three  weeks  he  died.  The  brain 
was  found  perfectly  healthy,  but  the  pericardium  and  the  endo- 
cardium exhibited  evidence  of  recent  and  acute  infiammation.|| 
Dr.  Ct.  Burrows  records  an  example  of  death  in  a  state  of  delir- 
ium after  seven  days'  illness.  The  brain  was,  to  all  appearance, 
unaltered,  but  the  pericardium  was  covered  with  recent  lymph, 
and,  over  a  small  space,  with  concrete  pus.?  Dr.  Todd  furnishes 
a  no  leas  striking  example  of  a  similar  kind.    A  young  woman, 

•  i<mdi>n  Midical  Gazelli,  toI.  iJL  ,  p.  209. 
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Bome  days  ill  of  rheumatic  fever,  was  seized  with  delirium,  which 
waa  succeeded  by  convulsions,  coma,  and  death.  The  brain  and 
its  membranes  exhibited  no  inflammatory  product,  and  were 
even  paler  than  normal,  whilst  the  pericai-dium  was  covered 
with  recently  exuded  lymph."  Dr.  Fuller  ia  of  opinion  that  the 
cei-ebral  symptoms  exhibited  in  the  course  of  acute  rheumatism, 
are  due  to  the  toxic  action  of  the  rheumatic  virus  on  the  brain.+ 
Trousseau  regards  cerebral  manifestations  in  acute  rheumatism 
as  the  result  of  a  "  nem'osis,"  and  maintains  that  they  may  l>e 
primary;  preceding,  or  even  replacing  the  rheumatic  affection 
of  the  joints  or  of  the  heart,  and  meritiug  the  designation  of 
"  cerebral  rheumatism,"!  according  to  him.  Todd§  and  FuUa"]! 
are  of  opinion  that  an  organic  poison,  the  product  of  a  morbific 
process  associated  with  rheumatism,  constitutes  one  and  the 
principal  factor  in  the  production  of  the  cerebral  phenomena ; 
but  that  another  and  no  less  important  factor  la  a  morbid  im- 
pressionability of  the  cerebro-spinal  neiTe  centres,  hereditaiy  or 
acq^uired. 

The  presence,  within  the  cranium,  of  the  pathological  products 
of  acute  inflammation ;  viz.,  lymph  and  pus,  has  been  observed  by 
Watson  and  Fuller.  The  association,  however,  ia  exceedingly 
rare,  and  may  have  been  due  to  a  simple  coincidenca  In  acute 
cerebro-spinal  meningitis,  the  occurrence  of  articular  pain  and 
tumefaction  ia  not  uncommon ;  but,  the  order  of  manifestation, 
and  the  general  character  of  the  sj-mptoras  of  this  disease, 
would  preclude  the  possibility  of  confounding  it  with  articular 
rheumatism. 

Da  Costa  says  that  in  pericarditia  the  thoracic  symptoms  may 
be  in  abeyance,  and  others,  indicative  of  gastric  or  cerebral  irri- 
tation or  inflammation,  may  take  their  place ;  these  latter  being, 
in  his  opinion,  often  due  to  the  poison  of  rheumatism,  or  to  that 
of  Bright's  diseascIT 

Fhnt  mentions,  as  occasionally  witnessed  amongst  the  flymp- 

•  Irclureim  Dtlirium  and  Coma. 

t  On  Jl/uumatinn  and  lOitumaXic  Go\it. 

X  Clinical  Sledleine,  vol.  i.,  p.  631.  8;d«nhnin  Su«Bty'«  ediLion. 
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toms  of  pericarditis,  paroxyama  of  maniacal  excitement,  alternat- 
ing with  alarming  dreams,  and  starting  from  slumber.* 

Doctor  King  Chambers  thinks  that  delirium  in  rheumatism 
indicates  vascular  and  nervous  depression,  requiring  stimulanta, 
tonics,  and  opium;  and  that  it  is  more  frequently  symptomatic  of 
pericarditis  or  pneumonia  than  not-f 

The  different  opinions  held  as  to  the  pathogenesis  of  cerebral 
symptoms,  associated  with  rheumatic  inHanamation  of  the  heart 
or  ita  membranes,  may  be  conveniently  presented  in  synoptical 
form. 

,  ,.        „  ,    r   AnJril. 

Tculnliiin,  llirough  \ 
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King  Clukmben. 


Cerebral  cosgeetion  and  circuluUou  a{  venoua  blood 
V»Bciilttr  and  nervoiu  depcwsion  Idjnamio  1) 

It  would  appear,  therefore,  that  pericarditic  delirium  and  con- 
vulsions have  been  attributed  by  writera  to  two  different  and 
nearly  opposite  pathological  conditions ;  namely,  defect  of 
arteiial  circulation  in  the  brain  through  failure  of  the  left  heart, 
and  the  circulation  through  that  organ  of  a  blood  vitiated  by  an 
organic  poison  elaborated  within  the  body  itself,  or  by  retained 
excreta. 

I  have  not  witnessed  well  pronounced  delirium  or  convulsions 
in  connexion  with  pericarditis.  Occasional  wandering  of  mind, 
and  partial  incoherence,  easily  dissipated  by  sharply  adilressing 
the  patient,  and  such  as  is  commonly  witnessed  in  essential  or 
intlammatory  fever,  have  frequently  come  under  my  notic.e  in 
the  first  and  second  stages  of  pericarditis.  In  the  ste^e  of 
serous  effusion,  accompanied  with  engorgement  of  the  cervical 
veins,  lividity  of  the  features,  and  failure  of  the  heart,  I  have 
likewise  witnessed  incoherence.  Mental  obscuration  is  usually 
manifested  in  partial  asphyxia  from  copious  effusion,  under  the 

*  A  Trtatiu  on  ihc  Principla  and  PratlUe  of  Medidtu,  PhikdelpliiA.  IS68,  p. 
S04,  et  uqacnt. 
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fonn  of  somnolence  and  muttering,  contraction  of  the  pupils, 
and  slowness  in  collecting  the  thouf^hts ;  on  being  roiised  to  the 
effort,  however,  the  patient  is  capable,  after  a  little  hesitation,  of 
giving  a  connected  answer. 

In  the  former  case,  the  slight  mental  derangement  present  is 
due,  as  in  ordinary  febrile  excitement,  to  rapid  disintegration  of 
tissue  and  imperfect  excretion ;  in  the  latter  it  ia  the  conse- 
quence of  failure  of  the  right  aide  of  the  heart,  and  venous 
engorgement  of  the  brain. 

Si/nropc  has  been  noticed  in  connexion  with  pericarditis  by 
Bertin,  who  witnessed  it  in  two  cases  out  of  thirty-six,*  and 
mentions  faintness,  failure  of  the  pulse,  and  anxiety,  as  amongst 
the  ordinary  symptoms,  "f" 

Louis  had  not  an  example  of  syncope  amongst  his  four  cases, 
and  he  denied  that  it  was  an  essential  symptom  of  pericarditis.* 
Neither  have  I  witnessed  an  example,  unless  fatal  sj-ncope,  by 
which  several  of  the  cases  that  had  proceeded  to  the  stage  of 
liquid  effusion  terminated,  be  admitted  into  this  category. 

Traumatic  pericarditis  presents  no  peculiar  features  by  which 
it  is  distinguishable  from  the  ordinary  or  idiopathic  form  of  the 
affection,  save  those  imparted  to  it  by  the  general  and  local 
effects  of  the  mechanical  lesion.  Dr.  Stokes  gives  tlie  particu- 
lars of  a  case  of  this  kind  resulting  from  a  gun-shot  wound,  a 
charge  of  small  shot  having  been  lodged  in  the  superficial  struc- 
tures of  the  precordium ;  after  the  lapse  of  a  few  days  the  symp- 
toms and  signs  of  pericarditis  were  exliibited,  the  latter  being 
characterized  by  a  number  of  distinct  seats  of  friction-sound 
of  various  intensity  and  duration.  The  patient  recovered,  and 
no  opportunity  was  therefore  presented  for  determining  the  pre- 
cise depth  or  character  of  the  injury ;  but,  it  is  presumed  that  a 
few  pellets  had  actually  penetrated  the  pericardium,  and  been  so 
many  independent  centres  of  inflammation. 

Flint  records  a  very  remarkable  example  of  the  same  kind.  A 
person  in  a  state  of  intoxication  swallowed  a  set  of  false  teeUi, 
which  lodged  in  the  (esophagus,  and  ejected  a  communication 
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with  the  pericaiiSium  by  ulceration.  The  specimen  is  preserved 
in  the  Bellevue  Hospital,  New  York* 

Amongst  the  intfijisie  complications  of  pericarditis  are  in- 
cluded tubercular  deposition  in,  and  cancerous  and  calcareous 
transformation  of,  the  pericardium.  Of  the  two  former,  mention 
is  made  by  Eonetus-f-  and  Hasse  ;J:  of  the  latter,  examples  are 
quite  numerous,  and  several  have  been  already  adverted  to,  The 
process  of  deposition,  or  of  tissue-trausformation,  woiJd  seem  in 
every  case  to  engage  the  false  membrane  or  neoplastic  structure 
only,  at  least  in  the  first  instance. 

The  extrinsic  c&inplicatioiis  of  pericarditis  may  be  classified 
under  two  heads,  constitutional  and  local,  Those  of  a  general 
or  constitutional  character  most  frequently  met  with  are  Bright's 
disease  in  its  various  forms ;  the  exanthematous  fevers,  especially 
scarlatina ;  ditfuse  infiammation ;  pyaemia ;  gout ;  and,  preemi- 
nently, rheumati3m.§ 

Doctor  John  Taylor  states  that  of  thirty-five  cases  of  aggra- 
vated pericarditis,  one-third  nearly  were  associated  with  Bright's 
disease,  and  two-thirds  with  acute  rheimiatism.  He  has  found 
acute  pericarditis  as  a  secondary  inflammation  in  the  advanced 
stages  of  Bright's  disease,  in  the  proportion  of  oue  in  ten.  || 

Doctor  Mayne  returns  five  out  of  his  eleven  cases  of  pericar- 
ditis as  rheumatic.?!  Eight  of  my  cases,  tbii'teen  in  number, 
were  of  rheumatic  origin.  Out  of  a  total  of  seventy-four  cases 
of  acute  and  subacute  rheumatism  reported  by  Dr.  Sibson,  six 
only  were  affected  with  pericartlitis;  and  of  twenty-three  cases  of 

•  A  TrraliK  m  the  Pritulpla  and  Praeticc  cfUedkint,  1888. 

't'  Stputehrelam. 

t  PalAoloffieal  Anatomy,  Sjdeoham  Society,  ISifl,  p.  116. 

g  Id  tbe  strict  seoae.  tlie  term  "  complication  "  ig  Dot  ftpplicabla  to  the  ftbore- 
mentioDed  digeiues  in  their  relationihip  to  periconlitii ;  they  cooititute,  in  each 
initanoe,  rather  the  originnl  diseitso.  To  sn  author,  howerer,  trentjog  of  porior- 
ditU  aa  adisUnct  wid  independent  entity,  ilia  convenient,  even  though  ito  secondary 
importance,  pathologically  and  tlierapeutically,  in  any  given  category,  be  admitteil, 
do  regard  concurrent  or  coexistent  diaease,  of  whaleTer  kind,  as  a  complication. 
Indeed,  in  regard  to  any  diaeMe  under  special  coniiderntion,  nil  other  diieascH 
haviTig  any  relationHhip  to  it»  might  be  conveniently  classified  under  tbe  three 
heads  ot  eaaial,  eaeual,  and  nniMcufive  complications.  In  this  icii9«  tlie  diseases 
menUDUed  in  the  text  would  belong  to  the  first  of  these  three  classes. 

11  LnJm  MtdUal  Gazttlc,  new  aeriis,  vol.  i..  1SJ5. 
IT  Damn  Joamal  of  Medical  mid  Chtmkal  Science,  voL  vii.,183S. 
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acute  gout  returned  by  the  same  author,  only  one  was  afiected 
with  pericarditis;  and  even  this  one  was  of  a  transient  character.* 
I  have  already  adverted  to  the  opinion  of  Trousseau,  to  the  effect 
that  the  pericarditis  of  scarlatina  is  likewise  of  rheumatic  ori^, 
being  due  to  a  rheumatic  complicatiou  of  that  disease  frequently 
witnessed  under  the  form  of  arthritis,  rather  than  to  the  poison 
of  scarlatiiia.-f-  This  is  a  very  questionable  doctrine,  even  to  tlio 
extent  of  assuming  the  existence  of  the  twofold  poison.  It  is,  at 
best,  only  an  hj'potbesia,  which  is  not  susceptible  of  proof  or 
open  to  refutation,  and  manifestly  not  necessary  to  a  full  expla- 
nation of  the  facta.  Intercurrent  inflammation  and  swelling 
of  various  structures  and  organs  are  common  in  scarlatina ;  and 
serous  membranes,  other  than  the  pericardium,  are  frequently 
implicated.  Dr.  Law  remarks,  with  truth,  that  wliere  pericar- 
ditis arises  from,  or  in  connexion  with,  diffuse  inflammation,  the 
effusion  is  likely  to  be  purulent,| 

Amongst  the  extrinsic  local  complications  of  pericarditis  may 
be  mentioned  pleuritis,  pneumonia,  pleuro-pneumonia,  and  hepa- 
titis. In  most  of  the  cases  of  pericarditis  published  by  Corvisart, 
one  or  other  of  these  complications  was  pre8ent,§  most  frequently 
pleuro-pneumonia  and  diaphi'agmatic  pleurisy.  Gastritis  has 
been  likewise  mentioned  by  Corvisart  as  a  frequent  compli- 
cation ;  but,  manifestly,  on  insuffiuient  evidence,  as  the  only 
symptom  pointing  to  gastritis  indicated  by  liim  was  epigastric 
tenderness,  a  symptom  now  generally  attributed  to  pericar- 
ditis itself,  but  in  many  instances  due  to  hepatic  congestion. 

Inflammation  of  the  lungs  accompanied  pericarditis  in  more 
than  one-half  of  Dr.  Latham's  cases,  and  endo-pericarditia  in  more 
than  two-tbirJs  ;  wMlst  of  endocarditis  alone  the  proportion  of 
cases  in  which  pulmonaiy  inflammation  existed  was  only  one  in 
nine.  || 

Graves  details  an  example  of  pericarditis  complicated  with. 
and  dependent  upon,  hepatic  abscess,  as  already  quot«d.1T 

*  Addrew  in  M«<liciiie,  Btilish  Meilical  Auooift&iD,  IS'O,  pMSpUst,  p.  31- 

t  Clinical  Medicine,  rol.  i.,  p.  3S7. 

t  RtporU  of  Patkaliigieal  Sxieig  of  Dhblii',  vol,  i.,  p.  ii 

I  Hebb'i  transUtion,  p.  S,  ct  kyuchI. 

II  J^ondtm  JUedieal  Gititlle,  new  «eriiAS,  vol.  i,,  IHO. 
*[  CliniaU  Mtdicinc,  roL  ii.,  p.  !13S. 
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Doctor  John  Taylor  gives  an  example  of  pericarditis  hy  ex- 
tension of  inflammation  from  tlie  pleura  in  one  instance,  and 
from  the  liver  and  diaphragm  in  another." 

Acute  pericarditis  is  a  disease  of  early  and  viidiUc  life.  I  have 
repeatedly  seen  it  in  early  childhood,  but  never  in  persons  over 
forty  years. 

Louis  mentions  a  fatal  case  of  pericarditis  in  a  cliild  of  seven 
months,  which  had  been  related  to  him  by  Boudard,t  and  is  of 
opinion  that  the  periods  of  life  at  which  pericarditis  is  most 
coromoD,  are  between  seventeen  and  thirty,  and  between  6fty 
and  seventy  years,  respectively.  I  have  never  seen  a  case  of 
pericarilitis  within  the  latter  period,  except  in  the  chronic  form, 
and  as  a  complication  of  advanced  renal  disease. 

Out  of  fifty-five  cases  of  pericarditis  given  by  Hache,  only  six 
were  over  forty  years  of  age ;  and  Fuller  declares  that  pericar- 
ditis is  of  much  more  fret^uent  occurrence  in  youth  than  in 
advanced  age.t 

Chronic  pericai'ditis,  on  tlie  contrary,  is  most  common  in  the 
aged ;  because  this  is  the  period  of  life  in  wluch  chronic  visceral 
disease,  of  which  it  is  usually  a  complication,  especiaUy  renal 
disorganization,  is  most  prevalent. 

In  regard  to  the  relative  proportion  of  the  sexes  affected  with 
pericarditis,  most  authora  agree  that  the  majority  are  of  the  male 
sex 

Out  of  one  hundred  and  seven  cases  given  by  Louia,§  only 
twenty-seven  were  females;  and  in  those  published  by  Bizot, 
seven  in  number,  one  only  was  of  that  sex.|| 

Bouillaud  reports  only  six  females  out  of  a  total  of  thii'ty-four 
cases  of  pericarditis.*! 

Hache  estimates  the  proportion  as  one  female  to  four  males.** 

Of  thirteen  cases  given  by  the  author  in  the  preceding  table 
(p.  SGO),  nine  belonged  to  the  male  sex. 

+  Mfminra  oh  AeSereAu  Anat.  Paihel..  p.  iu-i. 
t  Arckira  G/nlltila  dt  Utdeant,  torn.  ix„  November  M'H.  p.  3'iS. 
§  Diiaiti  of  Oie  Chiil,  p.  S13. 
II  toCQ  dial. 

H  Traitf  Cliniiui  del  JUaladht  du'Caiu: 
*'  Laxdlat;  p.  119. 
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Sibson's  six  cases  of  pericarditis  were  in  males,  and  all  under 
thirty-four  years  of  age.* 

The  preponderance  of  males  amongst  those  affected  with  peri- 
carditis may,  therefore,  be  regarded  as  establiBhed.  This  will 
probably  be  satisfactorQy  explained  by  reference  to  the  more 
laborious  occupations  and  greater  exposure  to  vicissitude.s  of 
weather  and  changes  of  temperature,  of  males  of  the  workiiiy 
classes,  who  are  moat  frequently  the  subjects  of  pericarditis, 
whether  rheumatic  or  renal 

Fuller  maintains  that  females  are  more  liable  to  rheumatic 
pericarditis  than  male8,f  and  Dr.  Barclay  declares  that  this  is 
likewise  true  of  other  cardiac  complications  of  rheumatism-J 

There  is  no  divergence  of  opinion,  however,  between  these 
ftTitei-a  and  tliose  previously  <iuoted,  because  they  allege  only 
what  is  admitted  by  all ;  namely,  a  larger  per  centage  of  peri- 
carditis, relatively  to  the  number  affected  with  rheumatism, 
amongst  females  than  amongst  males. 

Itheumatic  pericarditis  is  fatal  in  the  proportion  of  about  one 
.in  six  cases,  according  to  Fullei:§  and  Loiua.  I  have  had  only  one 
death  in  eight  cases  (see  table,  p.  360). 

The  prognosis  in  pericanlitis  should  be  determined  rather  by 
the  complications  than  by  the  disease  itself.  Simple  pericarditis 
is  rarely  fatal.  lu  patients  of  strumous  cachexia,  however, 
serous  effusion  into  the  pericaiiliuni,  causing  death  by  paralysis 
of  the  heart,  has  occasionally  taken  place  The  opinion  of  Cor- 
visart,  to  the  effect  that  acute  and  chronic  pericarditis  are  always 
fatal,  the  subacute  form  being  only  a  degree  less  imfavourable, 
will  now  find  few  if  any  subscribers,  and  is  explicable  only  by 
the  impeiTect  state  of  the  scieuce  of  diagnosis  at  the  time  he 
WTote.  It  will  be  remembered  that  at  the  date  in  fjuestion  the 
principles  of  mediate  auscultation  were  still  unknown,  and  that, 
consequently,  tliose  cases  of  pericarditis  which  were  of  a  suffi- 
ciently formidable  character  to  make  themselves  manifest  by 
symptoms  so  pronounced  as  not  to  admit  of  misinteriiretation, 


t  Optu  dial. 
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ivere  alone  diagnosed.  The  diagnosis  of  pericarditis,  in  the  acute 
form,  was  based  upon  the  general  efl'ects  of  liquid  effusion  into 
the  pericardium ;  and,  in  the  clironic  form,  upon  the  aymptoma 
indicative  of  adhesion  of  the  pericardium  with  hyperti'ophj  and 
dilatation  of  the  heart.  That  Andral  laboured  under  the  same 
disadvant^e  may  be  inferred  from  the  following  declaration : 
"  And  if  no  pain  exist  in  the  region  of  the  heart,  there  only 
remains  to  recognize  the  pericarditis,  the  dull  sound  of  this 
region."" 

Flint  truly  remarka  that  the  prognosis  depends  upon  the  com- 
plications ;  and  that  it  is  most  unfavourable  in  Bright's  disease, 
and  in  cases  of  copious  effusion  rapidly  poured  out  In  regard  to 
the  issue  of  pericaixiitis  in  its  milder  form,  I  unreservedly  sub- 
scribe the  following  rale  of  practice  laid  down  by  Dr.  Stokes : 
"  While  any  signs  continue,  he  (the  patient)  must  be  carefully 
watched ;  for,  in  certain  cases,  a  sudden  change  occurs,  and  the 
disease  is  converted  from  an  apparently  trivial  and  latent  affec- 
tion into  a  more  severe  form."t  The  prognosis  is  less  favour- 
able in  those  of  weak  constitution  than  in  the  strong,  and  in 
childhood  than  in  adult  age,  for  the  reason  pi'eviously  statetl 

It  is  supposed  by  some  writeis  that  the  season  exercises  a 
definite  and  perceptible  influence  on  tlie  prevalence  of  pericar- 
ditis. Thus,  HacLe  declares  that  nearly  one-half  (eighteen  out 
of  thii'ty- eight)  of  the  cases  recorded  by  him  occurred  in  the  laht 
fom'  months  of  the  year,  and  only  one-fourth  in  the  first  four ; 
viz.,  from  January  to  May.  J  Inasmuch  as  the  prevalence  of 
pericarditis  is  mainly  regulated  by  that  of  acute  rheumatism,  of 
which  it  is  usually  a  complication,  the  season  and  the  climate 
moat  favourable  to  the  latter  will  ob\nousIy  be  those  in  which 
pericarditis  wUl  he  most  prevalent. 

Doctor  Fuller  shows  that  within  the  first  four  months  of  the 
year,  rheumatism  is  slightly  more  common  than  durmg  the  cor- 
responding periods  of  the  middle  and  terminal  portions.^ 

I  have  found  rheumatism  more  prevalent  during  the  cold  fogs 

"  0inlqut  M(dkaU,  vol.  i.,  p.  88,  toot  note. 
t  Opm  eital.,  p.  45. 

%  AWuvulfim,  Hhtamatie  OtitI,  and  S 


*,  third  ediUuii,  ISOO,  table  ir.,  p.  44. 
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of  November  and  December  than  at  other  periods  of  the  year ; 
and,  in  like  manner,  its  moat  frequent  complication,  pericarditis. 
In  all  conntries  and  seasons  a  moist  atmosphere  has  been  fomid 
favourable  to  the  production  of  rheumatism  and  pericarditis. 

The  treatnient  of  pericarditis  resolves  itself  into  that  of  the 
disease  in  its  acute,  chronic,  and  recurrent  forma  respectively. 

At  the  outset  of  acute  pericarditis  in  the  young  and  vigorous, 
Bouillaud  aud  Hope  urge  the  abstraction  of  blood,  coup  sur  coup, 
by  means  of  tlie  lancet,  and,  locally,  by  leeches  or  the  cupping- 
glass.  A  daily  bleeding  from  the  arm  of  twenty  to  thirty  ounces, 
followed  by  an  equal  loss  locaDy,  for  two  or  three  consecutive 
days,  would  not  have  been  considered  by  them  as  an  excessive 
amount  in  the  treatment  of  the  first  stage  of  acute  pericarditis,  in 
a  young  subject  of  previously  unimpaired  health. 

I  have  never  Jiad  to  treat  a  case  of  pericarditis  that  seemed  to 
require,  or  even  to  warrant,  so  vigorous  a  plan  of  treatment.  I 
prefer,  in  every  case,  local  abstraction  of  blood  by  means  of 
leeches ;  ten,  twenty,  or  thirty,  according  to  the  urgency  of  the 
case,  and  the  strength  and  constitutional  tolerance  of  the  patient. 
This  measure  might,  if  necessary,  be  repeated  once  or  oftener, 
and  should  be  invariably  succeeded  by  the  application  over  the 
leech-bites  of  a  warm  poultice.  The  necessity  for  a  i-epetition  of 
leecliing  should  be  determiued  by  the  impulse,  rhythm,  and 
sounds  of  the  heart,  and  by  the  scnaationa  of  the  patient  as  re- 
ferred to  the  heart  If  the  impulse  be  strong  and  abrupt,  the 
rhythm  regidar,  the  sounds,  especially  the  first,  normal  or  sharp, 
and  a  sensation  of  oppression  or  pain  at  the  precordium  be  still 
experienced  by  the  patient,  leecliing  should  be  repeated  to  such 
extent  as  may  be  deemed  necessary  to  effect  the  object  held  in 
view ;  namely,  to  arrest  the  progress  of  inflammation  and  subdue 
these  urgent  symptoms.  I  have  never  used  the  cupping-gluss 
for  this  purpose  in  the  first  instance,  as  I  should  apprehend  the 
possible  occurrence  of  unpleasant  consequences,  such  as  syncope, 
from  the  shock  of  its  application.  I  can,  however,  see  no  objec- 
tion to  the  use  of  a  dry  cup  for  the  purpose  of  abstracting  blood 
from  lancet-punctures  or  leech-bites.  ImmefUately  blood  iu 
sufficient  quantity  has  been  abstracted  by  a  first  leeching,  my 
invariable  practice  in  acute  cases  is  to  administer  mercxiry  in 
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small  and  frequently  repeated  dasea.  I  usually  direct  that  half 
a  grain  of  colomel,  with  one  grain  of  James'  powder,  shall  be 
given  in  powder  or  piU  everj-  hour.  For  the  James'  I  substitute 
Dover'a  powder  if  Uiere  be  a  tendency  to  diarrha?a ;  and  if  it 
actually  exist  I  give  grey  powder  or  blue  pill  with  opium,  in 
equivalent  doses  at  corresponding  intervals.  I  have  found  this 
mode  of  administering  mercury,  commonly  known  as  that  of  Dr, 
Law,  in  acute  sthenic  inflammationa,  more  rapidly  efBcacious, 
and  much  more  manageable,  tlian  that  of  giving  it  in  doaes  of 
ten  to  twenty  grains  twice  or  thrice  daily,  as  proposed  and  prac- 
tised by  Dr.  Jolmaon  and  sanctioned  by  Dr.  Graves,  Admin- 
istered in  this  manner,  I  push  the  iise  of  mercury  to  alight 
salivation,  and  am  satisfied  when  the  imprint  of  the  teeth,  with 
white  and  elevated  lines  of  union,  appear  upon  tlie  inner  surface 
of  the  cheeks;  when  the  gama  present  a  swollen,  soft,  and  spongy 
appearance,  and  when  coppery  taste  is  experienced,  and  a  slight 
drivelling  of  saliva  at  the  angles  of  the  mouth  takes  place.  These 
results  are  usually  attained,  in  cases  of  ordinary  impressiona- 
bility, within  a  perioil  of  twenty-four  hours,  and  simultaneously 
a  noticeable  improvement  in  the  patient's  general  condition 
takes  place ;  the  pulse  has  descended  in  frequency,  and  become 
relaxed,  the  surface  temperature  reduced,  and,  perhaps,  the  skin 
moist,  breathing  less  rapid  and  embarrassed,  and  the  feeling  of 
oppression  at  the  heart  less  urgent,  or  entirely  aboUslied, 

A  saline  aperient  should  be  administered  at  the  outset,  if  the 
bowels  be  not  actually  over  relaxed.  I  usually  prescribe  a 
seidlitz  powder  with  a  drachm  of  syrup  of  ginger;  or  two 
drachms  of  the  acid  tartrate  of  potash,  with  a  drachm  of  tinc- 
ture of  ginger,  and  two  ounces  of  the  infusion  of  senna. 

"When  the  symptoms  of  improvement  above  described  have 
appeared,  under  the  treatment  just  sketched,  the  use  of  wine,  in 
moderate  doses,  and  frequently  repeated,  should  be  immediately 
commenced,  with  a  view  to  obviate  such  a  state  of  cardiac 
debility  and  relaxation  of  the  coronary  vessels  as  might  favour 
the  occurrence  of  serous  effusion  into  the  pericardium.  It 
should  be  given  in  doses  of  at  least  one  ounce  every  second 
hour;  and,  above  this  minimum,  the  quantity  should  be  regulated 
by  the  impulse  and  sounds  of  the  heart,  and  the  quality  of  the 
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radial  pulse.  If  the  cardiac  impidse  be  of  moderate  force,  the 
first  sound  distinct  and  clear,  and  the  second  sound  single,  the 
pulse  at  the  wrist  bein<T  full  and  monocrotic,  the  minimum 
allowance  of  wine  may  be  deemed  sufficient.  But  if,  on  the 
contrary,  the  impulse  of  the  heart  be  feeble,  the  first  sound 
muffled  and  indistinct,  and  it  may  be,  the  second  sound  double, 
whilst  the  pulsations  of  the  radial  artery  are  small,  feeble,  or 
dicrotic,  and  perhaps  occasionally  lost,  wine  in  much  larger  doses, 
and  given  every  hour,  would  be  demanded.  To  those  who  have 
been  addicted  to  tlie  free  use  of  ardent  spirits,  I  allow,  in  prefer- 
ence, whiskey  or  brandy  in  equivalent  quantity. 

Whilst  treating  of  this  subject.  Dr.  Stokes  remarks:  "  In  trntb, 
it  may  be  said,  that  no  man  is  fit  to  treat  general  disease,  or 
local  inflammation,  especially  its  secondary  forms,  until  he  has 
conquered  that  fear  of  stimulants,  which  a  long  course  of  erro- 
neous teaching  has  instilled  into  his  mind."* 

Doctor  Todd  has  been  charged,  or  rather  his  memory,  with 
having,  in  his  posthumous  work  edited  by  Dr.  Beale,-t  advocated 
the  use  of  alcoholic  stimulants  in  the  treatment  of  acute  disease 
to  an  unwarrantable  extent,  and  set  thereby  a  dangerous  ex- 
ample to  less  judicious  practitioners.  I  can  only  say  that, 
having  read  tliis  lecture  with  the  greatest  care  and  attention 
of  which  I  am  capable,  I  failed  to  discover  in  it  any  justification 
for  this  charge.  Dr.  Toild  advocates  the  rational  use  of  stimu- 
lants, somewhat  as  I  Iiave  above  recommended  them ;  and  after 
a  fuU  and  able  exposition  of  their  physiological  action,  the  cir- 
cumstances under  which  they  are  admissible,  and  the  benefits 
derivable  from  their  use,  he  says,  "  Alcohol  is  a  form  of  ali- 
ment appropriate  to  the  direct  nourishment  of  the  nei'vous  sys- 
tem, and  to  its  pi'esei'vation.  Taken  carefully,  it  increases  the 
animal  temperature ;  it  also  strengthens  the  action  of  the  heart ; 
and  when  administered  imder  proper  circimastauces  it  reduces 
the  frequency  of  tlie  pidse. 

"  You  must  give  enough  to  keep  up  animal  heat,  and  to  pro- 
tect the  tissues  without  embarrassing  the  stomach,  and  without 
allowing  the  fumes  of  alcohol  to  be  perceived  in  the  breath. 

"  Alcohol  may  be  employed  in  all  those  diseases  in  which  a 
•  Pittaut  of  the  Uiart  and  Aorta,  p.  90.         t  tfclitra,  1881,  lactura  xn. 
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tmdtncy  to  depreasioit  of  the  vital  power  eidsts,  and  there  are  qo 
acute  diseases  in  which  this  lowering  tendency  is  not  present, 

"  Delirium  is  a  symptom  of  enfeebled  and  contaminated  nu- 
trition of  the  brain.  It  is  to  be  looked  for  in  all  exhausting 
diseases,  and  in  aU  acute  maladies  accompanied  by  high  fever. 

"  When  alcohol  is  given,  as  I  have  recommended,  it  calms  the 
nervous  system,  promotes  trauqml  sleep,  from  which  the  patient 
may  be  easily  roused,  and  averts  delirium. 

"  The  rule  of  its  administration  should  be  '  a  little  and  often,' 
from  two  to  sixteen  drachms,  more  or  leas  dilute  with  water  or 
other  bland  fluid,  and  repeated  at  such  intervals  as  his  state  of 
vital  power  may  seem  to  demand," 

From  the  preceding  extracts,  it  will  be  manifest  that  Dr. 
Todd  was  by  no  means  an  advocate  for  the  free  and  indiscrimi- 
nate use  of  alcohol  in  acute  disease,  as  has  been  alleged.  On 
the  contrary,  the  indications  for  its  use,  and  the  rules  for  its 
administration  both  as  to  quantity  and  mode,  which  be  lays 
down,  are  those  which  guide  the  most  enlightened  practice  of 
the  present  time. 

In  regard  to  the  effect  of  alcohol  upon  the  temperature  of  the 
body,  however,  exact  experiment  has  recently  established,  con- 
trary to  the  inferences  of  Dr.  Todd,  that  it  is  either  neutral,  or 
positively  deprassing,  according  to  the  actual  state  of  health  of 
the  subject  of  experiment.  Thus,  Dr.  Parkes  has  shown  that  it  in 
no  degree  affects  the  temperature  of  a  healthy  body,  and  does  not 
increase  the  body  weight,  or  affect  the  elimination  of  nitrogen  by 
the  bowels  or  kidneys ;  whilst  Professor  Binz  has  experimentally 
proved  that  alcohol  sensibly  and  continuously  lowei-s  tempera- 
ture in  fever. 

Clinical  experiment  and  observation  have  decisively  sanc- 
tioned tlie  enlightened  use  of  alcoholic  stimulants  in  most  acute 
diseases.  But,  in  dealing  with  those  acute  inflammatory  affec- 
tions in  which  tlie  mass  of  the  blood  is  brought  into  immediate 
contact  with  the  inflamed  surface,  as  in  endocarditis,  endarteri- 
tis, and  phlebitis,  alcoholic  agents,  though  occasionally  de- 
manded, should,  as  a  rule,  be  eschewed. 

An  opiate  sedative,  consisting  of  a  grain  of  the  watery  ex- 
tract, or  fifteen  minims  of  Eatly's  sedative,  should  be  given  at 
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night,  witli  the  view  of  insuring  sound  sleep,  by  which  the  ex- 
citement of  the  heart  is  allayed.  I  find  opium,  in  some  one  of  its 
forms,  the  most  suitable  and  efficacious  hypnotic  in  such  cases ; 
it  ia  usually  well  borne,  even  in  large  doses. 

The  diet  should  be  bland  and  nutritious,  consisting  of  beef- 
tea,  chicken-broth,  arrowroot,  etc. ;  and,  after  acute  febrile  action 
has  subsided,  solid  food  in  small  quantity,  such  as  a  chop,  or 
the  breast  of  a  chicken,  may  be  allowed,  provided  the  tongue 
be  moist.  For  drink,  saline  beverages  should  be  given,  such,  for 
example,  as  the  so-called  "  imperial,"  consisting  of  an  ounce  of 
bitartrate  of  potash  dissolved  in  a  quart  of  water,  flavoured  with 
lemon-juice,  and  sweetened  to  the  taste ;  milk  and  soda  water  in 
equal  proportions ;  or  the  natural  alkaline  waters  of  Vichy,  Vala, 
Ems,  or  Apollinaris. 

When  the  acute  inflammation  has  been  subdued,  as  indicated 
by  subsidence  of  acute  febrile  symptoms,  I  substitute  for  the 
previous  lowering  treatment  some  tonic  medicine,  such  as  decoc- 
tion of  cinchona  with  iodide  of  potassium,  in  doses  of  three 
grains  of  the  latter  to  au  ounce  of  the  former;  or  infusion  of 
gentian  with  bicarbonate  of  soda ;  and,  in  every  case,  wiue  or 
whiskey  at  this  stage,  in  quantity  determined  by  the  general 
condition  and  prerious  habits  of  the  patient. 

Doctor  Stokes  sanctions  a  single  bleeding  from  the  arm  in  a 
case  of  uncomplicated  pericarditis  in  the  earlier  sts^es,  but  pre- 
fers abstracting  blooii  locally  by  means  of  relays  of  leeches,  Irom 
ten  to  twenty,  repeated  three  or  four  times  witliin  the  twenty-four 
hours  if  necessary,  and  succeeded  by  warm  poultices.  He  ad- 
vocates the  administration  of  calomel  at  the  same  time,  and 
recommends  that  it  shall  be  given  in  large  doses  after  the 
methoLl  of  Graves.*  The  use  of  calomel  with  opium  is  recom- 
mended also  by  FuUer.-f  and,  indeed,  by  most  modern  authors. 

Opium  has  been  freely  administered  in  acute  pericarditis, 
■with  a  view  to  aJlay  the  excitement  of  the  heart,  at  the  same 
time  tliat  topical  abstraction  of  blood  is  being  effected.  This 
practice,  which  certainly  has  its  advantages  ia  the  treatment  of 
acute  pericarditia  associated  with  great  nervous  excitement,  pal- 

•  0pm  citat.,  p.  84. 

t  RJteumalimt,  SJitimatit  Gvul,  and  Sciatica,  third  editioo,  IfiflO. 
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pitation,  and  feeble  circulation,  as  in  anfemic  and  hysterical 
females,  has  been  lately  advocated  very  strongly  by  Dr.  Frede- 
rick J.  Farre.*  who  reports  moat  favourably  of  it  He  gives 
eleven  cases  of  cure,  under  a  plan  of  treatment  consisting  in  the 
administration  of  one  grain  of  opium  every  sixth  hour. 

Doctor  Chanibera,  likewise,  strongly  recommends  opium  in 
the  treatment  of  both  acute  rheumatism  and  rheumatic  peri- 
carditis.-f-  He  no  less  decidedly  disapproves  the  use  of  mercury 
in  the  treatment  of  the  former,  on  the  ground  that,  by  increasing 
relatively  the  proportion  of  fibrin  in  the  blood,  it  predisposes  to 
pericarditis. 

In  the  second  stage  of  acute  pericarditis,  after  the  subsidence 
of  febrile  action,  I  %vould,  in  addition  to  the  treatment  above  in- 
dicated, namely,  iodide  of  potassium  and  alkalized  bitters,  make 
use  of  counter-irritation  in  some  form,  with  a  view  to  keeping  up 
a  derivative  action  from  the  heart ;  and  with  the  same  object  in 
view,  I  would  reapply  leeches  at  any  period  of  this  stage,  should 
the  evidence  of  renewed  inflammation,  especially  a  return  of  pre- 
cordial pain,  be  presented.  Pi'obably  the  best  form  of  counter- 
irritant  in  such  a  case  would  be  the  vesicating  collodion,  or  an 
ordinary  blister  brushed  over  with  this  fluid,  the  object  being 
to  effect  rapid  as  well  as  complete  vesication.  A  warm  poultice 
continuously  applied  over  the  blister  wiU  accelerate  its  action, 
but  its  weight  cannot,  in  many  cases,  be  borne,  As  a  substitute 
for  a  blister,  I  have  frequently  used  in  this  stage  a  mercurial 
and  opiate  plaster,  consisting  of  half  an  ounce  of  the  ordinary 
mercurial  plaster  of  the  Pharmacopoeia,  with  ten  grains  of 
opium,  spread  upon  strong  paper  and  laid  over  the  heart,  aa 
first  recommended  by  Dr.  Lionel  Beale,  I  give  a  preference  to 
this  application,  when  much  nervous  excitement  of  the  heart 
exists,  with  loud  and  grating  friction-sound. 

The  use  of  digitalis  may  be  demanded  at  this  period  of  the 
disease.  If  tumultuous,  and  at  tJie  same  time  irregular  action 
of  the  heart  occur,  digitalis,  in  doses  of  five  to  ten  minims  of  the 
tincture,  given  every  third  hour,  will  be  foimd  ef&cacioua  in 
lowering  the  rate,  restoring   the   rhythm,   and   Jucrcasing   the 

■  Si.  Barthelomeic's  Botpital  BeiitirU,  vol,  il> 
t  lect\tra  ckkfiy  CUnieal,  1861,  p.  IM, 
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atrength,  of  tlie  heart's  action.*  Colchicum  and  bark  have  been 
recommended  in  this  stage ;  but,  Stokes  truly  remarks  that 
these  medicinal  agents  should  be  given  with  caution  where 
fever  or  cardiac  excitement  exist. 

In  a  comparatively  small  proportion  of  cases,  pain  of  a 
paroxysmal  character,  and  resembling  that  of  angina  pectoris, 
occurs.  In  such  cases  it  will  probably  be  found  that  the  other 
symptoms  and  signs  lead  to  the  diagnosis  of  myo-pericanUtis. 
In  the  treatment  of  this  affection.  Dr.  Latham  has  found  opium 
in  comparatively  large  doses  to  act  most  beneficially  as  an  ano- 
dyne and  sedative.  In  combination  with  chlorodyne  I  have 
found  it  of  the  utmost  value.  Ten  to  fifteen  mininis  of  chlo- 
rodyne  with  an  equal  quantity  of  Eattley's  sedative,  gi^-en  in  an 
ounce  of  water,  sufficing  usually  to  insure  relief  from  urgent 
pain  and  cardiac  distress. 

In  the  third  stage  I  rarely  give  digitalis,  because  of  the 
existence  of  a  mechanical  impediment  to  the  movements  ot  the 
heart ;  the  exceptions  are  cases  in  which,  other  measures  having 
failed  to  dissipate  a  serous  accumulation  in  the  pericardium,  I 
would  try  its  effects  as  a  diuretic,  before  having  recourse  to  the 
dernier  ressort,  paracentesis. 

In  the  treatment  of  liquid  collections  in  the  pericardium  I 
have  no  faith  in  bhsters,  and  rely  mainly  upon  diuretics  and  hy- 
dragogue  purgatives.  Of  medicines  of  the  former  class,  acetate 
of  potash  in  half  drachm  doses,  given,  every  second  hour,  with  a 
drachm  of  spirits  of  juniper  in  an  ounce  of  compound  decoction 
of  aeoparium,  is  that  to  which  I  nsually  give  a  preference;  and  as 
a  purgative,  I  give  the  compound  powder  of  jalap  in  doses  of  half 
a  drachm  to  a  drachm,  with  two  to  four  grains  of  calomel,  accord- 
ing to  the  age,  strength,  and  ausceptibihty  of  the  patients  The  al- 
lowance of  liquids  should  be,  at  tlie  same  time,  restricted  to  tlie 
smallest  possible  amount;  indeed,  the  patient  should  be  urged  to 
allay  rather  than  satisfy  thirst,  by  frequently  rinsing  the  mouth, 
or  sucking  a  morsel  of  ice.  During  the  entire  of  this  period 
wine  should  be  given,  in  quantity  <letemiined  by  the  force  and 
quality  of  the  pulse. 


[■oe 
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In  many  cases,  the  best  directed  and  the  moat  active  medicinal 
measures  will  fail  to  dissipate  serous  collections  in  the  pericar- 
dium. In  such  cases,  the  sac  is  uauftlly  distended,  the  heart  is 
impeded  in  its  movements,  the  pulse  is  irregular  and  failing, 
and  the  patient's  life  is  in  imminent  jeopardy.  At  any  moment, 
under  these  circimistances,  death  may  suddenly  occur  by  syn- 
cope on  the  patient's  making  the  slightest  muscular  efl'ort,  such 
as  that  involved  in  sitting  up  to  drink,  or  even  turning  in  bed. 
One  alternative  alone  now  remains  to  the  physician,  and  one 
which,  if  it  is  to  save  life,  must  be  promptly  put  in  execution ; 
namely,  paracentesis  pericardii. 

Seuac  advocated  this  operation  in  the  treatment  of  hydro- 
pericardium,  and  recommended,  as  the  best  instrument  for  the 
performance  of  it,  the  trocar  and  cannula.  He  has  not,  however, 
adduced  even  a  single  case  in  his  own  practice  to  exemplify  the 
benefit  derivable  from  the  operation. 

Corvisart  believed  "  that  the  advantage  to  be  derived  from  this 
operation  will  rarely  coimterbalance  the  danger  which  attends 
it;"*  but  should  it  be  decided  upon,  he  gives  a  preference  to  the 
bistoury  for  its  performance. 

Desault  actually  essayed  the  operation ;  but,  having  proceeded 
upon  a  wrong  diagnosis  into  which  he  and  his  colleagues  were 
led,  namely,  that  of  mistaking  a  circumscribed  pleuritic  effusion 
for  hydro-pericardium,  he  did  not  enter  the  pericardium,  as  was 
proved  by  examination  of  the  body  after  death. 

Doctor  F.  A.  Aran  has  successfully  performed  the  operation,  and 
subsequently  injected  iodine  into  the  pericardium :  the  patient 
recovered-t  The  solution  injected  consisted  of  equal  proportions 
of  tincture  of  iodine  and  water,  with  one-fourth  part,  by  weight, 
of  iodide  of  potassium. 

Successful  performance  of  the  operation,  followed  by  recovcTy 
of  the  patient,  has  been  likewise  recorded  in  the  practice  of 
Jobert  de   Lamballe,j  Eomero  of  Barcelona  (two   example3),§ 

*  OpKiettat.,  p.  62. 

t  Baltelim  de  FAtadSmii  de  Mtdeeine,  torn,  ni,,  p.  H2  ;  and  Dailin  Butpitat 
Gatelle,  Bacember  lat,  1355. 

t  Tmttait'i  Ctinieal  Uediclne,  Sydenbam  Societj'e  edition,  vol.  tii.,  p.  871. 

§  Diaimutmrt  det  3citiKtt  Midicaia,  vol  iL,  IglP. 


420 


DISEASES  OF  THE  HEABT. 


Wheelhouse,*  and  Karawagen.f  The  procedure  has  been  prac- 
tised, successfully  as  to  operation  but  unsuccessfully  in  regard  to 
result,  by  Trousseau,  Larrey,  Schuh,  Heger,  Romero,  Wheelhouse, 
and  Karawagen,  as  exemplified  in  the  following  table : 


Table  IV. 


• 

^ 

O  & 

• 

•  ■ 

Operator. 

1 

Mode  and  Site  of  Operation. 

1 

3 

& 

P 

^ 

Desault     ... 

•  •  • 

— 

1 

1 

Bistoury,  between  fifth  and 
sixth  ribs 

— 

Trousseau... 

•  •  • 

— 

— 

Bistoury,  below  nipple 

— 

Jobert  de  Lamballe 

— 

— 

Bistoury  and  trocar  in  fifth 

intercostal  space 

— 

1 

Larrey 

•  •• 

-— 

1 

1* 

Ditto 

■— . 

Schuh 

•  •  • 

Trocar   and   cannula,    be- 
tween  third    and   fourth 
ribs,  near  sternum 

Heger 

•  •• 

— 

Trocar  and   cannula;   two 
operations 

Romero    ... 

•  •• 

Bistoury  and  scissors,   be> 
tween    fifth    and    sixth 
ribs 

1 

Romero    ... 

•  •. 

~— 

Ditto 

^^^^ 

I 

Romero    ... 

•  •  • 

■— 

— 

Ditto 

Bowditch ... 

•  •• 

— 

— 

— 

Bistouxy 

_ 

Roux 

•  •  • 

^_ 

1 

1 

Aran 

•  •  • 

— . 

— 

Aran 

•  •• 

Bistoury  and  capillary  tro- 
car,   in    fifth    intercostal 
space 

1 

•  •  • 

— 

— 

Ditto 



1 

Wheelhouse 

•  •  • 

— 

— 

— 

Ditto 

1 

Wheelhouse 

•  •  • 

— 

— 

Capillary  trocar,  in  fifth  in- 
tercostal space 

1 

Karawagen 

•  •  • 

— 

— 

Not  stated 

^^^ 

I 

Karawagen 

•  •  • 

13 

— 

3 

Ditto 

1 

7 

18 

8 

9 

•  Uncertain.    No  P.  M. 

•  Britith  Medical  Journal,  1868. 

t  Britith  and  Foreign  Medico-Chirurgical  Review,  voL  xii.,  July,  1841. 
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Thus,  oat  of  a  total  of  eighteen  cases,  tliirt^en  were  successful 
in  regard  to  the  immediate  object  sought ;  namely,  the  removal 
of  liquid  from  the  pericardium ;  three  were  in  this  respect  un- 
auceessful,  and  in  each  instance  faihire  waa  due  to  an  error  of 
diagnosis ;  death  followed  in  nine  instances,  and  recovery  in 
seven.  In  eleven  instances  the  bistoury  was  the  pi-incipal  in- 
strument used,  and  in  three,  the  trocar  and  canntila.  In  no 
instance,  to  my  knowledge,  has  the  pneumatic  aspirator  been 
used  in  the  performance  of  this  operation. 

I  have  never  yet  performed  the  operation,  nor  bad  it  done  by 
another ;  but,  on  two  occasions,  at  least,  I  have  had  reason  to 
regret  the  omission  of  its  performance.  The  circumstances  which 
warrant,  and  even  demand,  the  operation,  as  it  seems  to  me,  are 
the  following. 

If  the  presence  of  copious  liquid  eSuaion  in  the  pericardium 
be  indubitable,  as  determined  by  the  evidence  previously  in- 
sisted upon  (p.  387),  and  there  e.^t,  at  the  same  time,  urgent 
dyspncea,  small  and  failing  pulse,  oedema  of  the  lower  limbs  and 
face,  and  venous  engorgement  of  the  neck,  medicinal  agency 
having  failed  to  disperse  the  liquid  collection  or  ameliorate  the 
general  condition  of  the  patient,  in  my  judgment  the  chanca 
presented  by  the  operation  should  be  promptly  given.  There 
should  be,  of  course,  no  misgiving  as  to  the  diagnosis  where  so 
formidable  an  operation  is  undertaken  ;  yet  it  is  not  always  easy 
to  arrive  at  certainty  on  this  head.  Stokes  says :  "  The  diag- 
nosis between  mere  dropsy  of  the  pleura  and  the  pericardium  ia 
not  always  free  from  ditficulty.""  And,  on  the  same  subject. 
Trousseau  declares  that,  "  Notwithstanding  the  comparative 
certainty  which  has  in  our  day  been  attained  in  the  diagnosis 
of  effusion  into  the  pericardium,  the  diagnosis  is  still  sufficiently 
difficult  to  leave  room  for  the  physician  being  deceived ;  and  the 
special  form  of  the  dulness  in  pericarditis  very  different  from  the 
rounded  didness  duo  to  hypertrophy  of  the  heart,  is  a  very  un- 
certain sign."t  He  then  gives,  by  way  of  illustration  of  the 
difficulty  mentioned,  two  examples  of  eri'oneous  diagnosis  of 
pericardia!  efFusion  by  most  competent  physicians ;  namely.  Dr. 
Vigla  of  the  Hotel  Dieu,  and  himself,  in  one  of  which  the  opera- 
*  Opnt  eitat.,  p.  92,  foot  nolo.  f  Qp"*  "'^■i  ">1'  ""i  P-  "S^- 
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tion  was  actually  proceeded  with  to  the  stage  of  exposing  the 
pericardium  before  the  mistake  was  detected ;  and  iu  the  other, 
although,  according  to  his  judgment,  the  operation  was  justifi- 
able, he  hesitated,  and  postponed  its  performance ;  meantime  the 
patient  died.  In  the  former  of  these  eases  great  dilatation  of 
the  heart  alone  existed ;  and  in  the  latter,  exaggerated  hypertro- 
phy with  adhesion  of  the  pericardium. 

Extended  area  of  percusaion-dulness,  dependent  upon  simple 
dilatation  of  the  veutriules,  would,  however,  in  the  great  majority 
of  cases,  be  readily  distinguishable  from  that  due  to  liquid  in 
the  pericardium,  by  the  sharp,  clear,  and  well  defined  character  of 
the  sounds  of  the  heart ;  whereas,  in  examples  of  liquid  effusion, 
the  sounds  are  masked,  iU  delined,  and  heard  as  from  a  distance- 
Exaggerated  dilatation  is,  moreover,  usually  associated  with 
pulmonary  emphysema  and  congestion  of  long  standing,  together 
with  systemic  venous  engorgement  and  anasarca.  It  must,  how- 
ever, be  admitted  tliat  the  supervention  of  pericarditis  with 
alight  serous  effusion  in  such  a  case,  or  the  occurrence  of  simple 
passive  dropsy  of  the  pericardium,  even  to  the  amoimt  of  a  very 
few  ounces,  so  commonly  associated  with  it  in  the  advanced  stage, 
may  lead  the  most  accomplished  auscultator  to  diagnose  copious 
liquid  effusion  exclusively. 

For  the  differential  diagnosis  of  cardiac  hypertrophy,  as  usu- 
ally presented,  I  would  rely  upon  the  prolonged  and  masked 
character  of  the  first  sound,  as  contrasted  with  the  sharpness, 
clearness,  and  abnormal  loudness  of  the  second ;  the  heaving 
character  of  the  impulse,  and  the  displacement  of  the  point  of 
apex-pulsation.  In  hypertrophy,  moreover,  the  sense  of  resist- 
ance to  percussion  in  the  seat  of  didness  is  less  than  where  it  is 
caused  by  liquid  effusion. 

As  in  the  example  given  by  Trousseau,  a  thin  stratum  of 
liquid,  the  product  of  antecedent  pericarditis  or  the  result  of 
passive  effusion,  occasional  complications  of  cardiac  hypertro- 
phy from  renal  disease,  interposed  between  the  parietal  peri- 
cardium and  the  heart,  may  so  effectually  mask  the  impulse  and 
apex-pulsation  as  to  render  an  accurate  diagnosis  difficult  or 
even  impossible.  Such  cases  must  be  exceedingly  rare,  na  I 
have  met  with  only  a  single  example. 
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a  the  progress  of  cardiac  hypertrophy  of  renal  origin,  if  the 
patient  be  not  prematurely  cut  off  by  one  or  more  of  the  other 
complications  of  renal  disease,  fatty  degeneration  of  the  heart 
will  certainly  ensue ;  and,  aa  a  necessary  consequeace,  its  action 
will  be  so  much  enfeebled,  and  its  sounds  bo  masked,  that  the 
criteria  just  mentioned  as  between  hypertrophy  and  hydro-peri- 
cardium, utterly  and  signally  fail,  and  still  more  probably  if 
slight  effusion  be  superadded.  In  one  such  case  (Case  29, 
Miss  T.),  I  made  the  diagnosis  of  copious  serous  effusion  into 
the  pericardium,  and  on  examination  of  tlie  body  after  death, 
I  found  not  more  than  two  ounces  of  Uquid  in  tliat  cavity. 

The  site  of  puucture  should  be  "  of  election,"  and  determined 
mainly  by  two  circumstances ;  namely,  the  situation  of  maxi- 
mum dulness  and  most  distant  cardiac  sounds,  on  the  one  hand, 
and  the  absence,  at  the  point  contempIated(»  of  the  faintest 
approach  to  impulse,  on  the  other.  The  fourth  or  fifth  intercos- 
tal space,  from  one  inch  to  two  inches  to  the  left  of  the  sternum, 
haa  been  usually  selected  for  puncture,  and  consistently  with 
the  observance  of  the  conditions  above  mentioned,  will  be  found 
the  safest  and  most  convenient  point  to  select.  It  should 
always  be  borne  in  mind,  in  selecting  a  point  for  puncture,  that 
the  heart  may  be  attached  to  the  pericardium  at  any  part  of  its 
entire  superficial  area,  and  hence  no  absolute  nde  can  be  laid 
down,  irrespectively  of  the  two  conditions  above  mentioned,  for 
the  guidance  of  the  operator  in  the  selection  of  the  site  of  punc- 
ture. The  avoidance  of  the  internal  mammary  vessels  renders 
it  necessary  to  puncture  not  less  than  one  inch  from  the  edga  of 
the  sternum. 

I  would  not  contemplate  the  trephining  of  the  sternum,  aa 
proposed  by  Laennec,  nor  the  division  of  the  eighth  costal  carti- 
lage of  the  left  side  at  its  junction  with  the  sternum,  as  recom- 
mended by  Larrey.  The  former  plan  of  proceeding  would 
involve  grave  dangers  other  than  those  properly  appertaining  to 
the  operation,  such  as  emphysema  of  the  anterior  mediastinum, 
and  through  it,  of  the  entire  body ;  osteo-phlebitis ;  and  caries 
of  the  sternum.  The  latter  mode  of  operation  would  have  the 
effect  of  weakening  the  entire  framework  of  the  chest,  and  would 
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by  no  means  insure  the  object  contemplated ;  namely,  the  avoid- 
ance of  the  pleura. 

For  the  performance  of  the  operation,  I  should  certainly  give 
a  preference  over  all  other  instruments  to  the  pneumatic  aspira- 
tor ;  by  the  use  of  which  the  entrance  of  air  into  the  pericardium 
and  pleura  would  be  effectually  prevented,  the  escape  of  liquid 
into  the  cavity  of  the  pleura  avoided,  and  if,  by  misadventure, 
a  wound  were  inflicted  on  the  heart  during  the  operation,  it 
would  be  of  so  trivial  a  character,  as  to  lead,  in  all  probability, 
to  no  serious  consequences. 

Doctor  Sibson  recommends  that  a  fine  exploring  trocar  and 
cannula  should  be  introduced  obliquely  upwards,  either  to  the 
left  of  the  xiphoid  cartilage,  or  at  the  anterior  part  of  the  fifth 
intercostal  space,  and  the  fluid  removed  by  means  of  a  syringe 
applied  to  the  esti^emity  of  the  cannula.*  Thus  he  recognizes  the 
advantages  conferred  by  the  apphcation  of  the  principle  of  suc- 
tion in  the  performance  of  this  operation,  and  I  doubt  not  thai 
he  would  now  adopt,  in  preference,  the  modem  and  more  perfect 
instrument  for  the  application  of  this  principle;  namely,  the 
pneumatic  aspirator. 

In  persons  exhibiting  the  scorbutic  diathesis  in  an  aggravated 
form,  as  exemplified  in  sailors  before  the  improvement  of  the 
navigation  law,  by  which  a.  penalty  is  attached  to  the  non- 
shipment  of  fresh  food  and  lime  juice  preparatory  to  a  long 
voyage,  the  great  serous  cavities  are  liable  to  sudden  and  pro- 
fuse extravasations  of  blood,  which,  acting  as  a  foreign  body, 
becomes  a  cause  of  acute  inflammation  of  the  most  unfavourable 
augury. 

Scorbutic  pericarditis,  so  excited,  is  characterized  by  the  sud- 
denness of  its  invasion,  and  by  the  accompanying  dyspncea. 
The  heart-soimds  are  faint  and  remote,  and  the  area  of  pre- 
cordial dulnesa  is  rapidly  and  greatly  extended;  patients  so 
affected  rarely  sur\'ive  beyond  the  third  day. 

Karawagen,  whose  experience  of  the  disease  during  an  epi- 
demic of  scurvy  among  the  saUors  at  Kronstadt,  has  been  con- 
siderable, states  that  of  sixty  men  who  died  of  scurvy,  thirty 
exhibited  pericarditis  of  this  form ;  twenty-two  pleuritis ;  two 
■  HidiCQ-ChiTUiipcal  Jtevitic,  July.  ISSl. 
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both  pericarditis  and  pleuritia ;  and  one  peritonitis.  The  peri- 
cardium was  thiice  its  natural  size,  and  contained  a  bloody 
exudation  amounting  to  four  or  five  pints.  No  breach  of 
vascular  wall  could  be  detected.  The  heart  was  reduced  to 
one-half  of  ita  natural  size,  and  both  it  and  the  parietal  peri- 
cardium were  covered  with  a  red  mould-like  substance,  which 
was  readily  removed  by  scraping  with  the  edge  of  a  knife.  The 
substance  of  the  heart  waa  soft  and  fatty,  and  the  endoctu^diuln 
was  tinted  red  by  imbibition ;  the  ventricles  were  compressed 
and  empty.  Paracentesis  was  performed  in  two  of  these  cases, 
in  one  of  which  it  completely  succeeded,  the  patient  ha\ing 
been  restored  to  perfect  health  after  an  interval  of  five  months, 
although  three  and  a-half  pints  of  liquid  had  been  removed  irom 
the  pericardium.* 

Of  this  form  of  the  disease,  the  differential  diagnosis  of  which 
would  manifestly  depend  upon  the  general  evidence  of  scor- 
butus, the  treatment  should  be  mainly  antiscorbutic,  and  should 
the  physical  evidence  of  sudden  and  copious  eft'usion  be  pre- 
sented, and  accompanied  by  urgent  dyspnoea  and  threatened 
failure  of  the  heart,  paracentesis  would  be  indicated,  as  afford- 
ing the  only  chance  of  saving  the  patient's  life,  and  should  be 
promptly  performed. 

Wounds  of  the  pericardium  are  attended  witli  considerable 
pain ;  although  the  heart  itself  is  insensible  to  mechanical 
injury,  according  to  Harvey,  Ollenroth,  and  Bambei^er.  Georgea 
Fischer  gives  fifty-one  examples  of  wound  of  tlie  pericardium, 
out  of  which  there  were  twenty-two  recoveries,  +  Trauviatic 
pericarditis  is  always  formidable,  because  of  the  all  but  neces- 
8ary  entrance  of  air  into  the  sac,  and  consequent  suppuration. 
The  most  active  treatment  should  be  promptly  instituted,  with  a 
view  to  subduing  the  inflammation.  Thus,  leeching,  mercury, 
and  opium,  should  be  at  once  directed,  in  propoition  to  the 
activity  of  the  fever  and  the  urgency  of  the  symptoms. 

TuberciUosis  and  caitcer  of  the  pericardium  have  been  men- 

*  "  On  Scorbutic  Parioftrdilu  ud  Pleoritia,"  BritlA  and  Fortign  itcdlai-Chinir- 
ffiW  fl™ra|  vol.  lii..  Julj,  1811. 

t  Da  Plain  dit  Caur  el  i/k  F&ieai'de,  Arehitf  Ghiiraltt  dt  Mida'mt  { Kavieu ), 
vol.  i.,  y.  S12,  M*y,  ISBO. 
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tioned  by  Bonetus,'  Laeiinec,f  Hasse^  Stokes,§  and  Niemeyer.|| 
Tubercle,  when  present,  is  usually  found  iu  the  paeudo-mem- 
branoua  product  of  chronic  pericarditis,  and  associated  with 
tuberculosis  of  the  lungs,  and  witli  strumous  enlargement  of  the 
mediastinal  and  bronchial  glands.  The  tubercle  is  most  fre- 
quently presented  in  the  miliary  form ;  but  it  may  undergo 
caaeoua  transformation,  rarely,  however,  proceeding  to  suppu- 
ration. 

Carcinoma  of  the  pericardium  is  usually  a  aecondaiy  formation, 
and  consecutive  to  cancer  of  the  anterior  mediastinum,  or  of  the 
pleuriE  ;  it  is,  in  moat  cases,  of  the  soft  or  medullary  kind,  and 
associated  with  turbid  and  Haky  effusion  into  the  pericardial  sac. 

But  when  the  pericardium  is  the  seat  of  cancer,  that  disease 
rarely  succeeds  ordinary  pericarditis  as  a  consecutive  pathologi- 
cal transformation  of  exuded  lymph ;  in  this  respect  it  differs 
pathologically  from  tubercle,  which  rarely  appears  within  the 
pericardium,  save  as  a  new  formation  in  false  membrane. 

The  following  cases  will  serve  to  illustrate  the  clinical  history, 
pathology,  and  treatment  of  pericarditi.'j. 

Case  I. — Chronic  Endocardiiis  \oiih  Miiral  Iiiadeqwiey ;  Acute 
Pericarditis  with  Effitsioji ;  Double  Frottcmcnt ;  Death. 

Anne  L.,  aged  nine  years,  admitted  into  hospital,  March  26th. 
1866.  Has  had  articidar  rheimiatism,  with  swelling.  A  fort- 
night since  was  attacked  with  pain  in  the  left  side,  accompanied 
with  shortness  of  breatk  At  the  date  of  admittance,  the  child 
was  pale  and  fidgety;  pulse  132,  but  regular;  respiration  72.  A 
double  or  "to-and-fro"friction-soujid  was  audible  over  the  lower 
part  of  the  sternum,  and  a  single  systolic  murmur  at  the  apes. 
The  latter  was  sligluly  immcal,  and  audible  likewise  at  the  angle 
of  the  left  scapula.  Ordered,  an  opiate  and  mercurial  plaster 
(Opiiun,  gr.  v,  Emplast  hydrarg.,  5iv,  spread  upon  strong  paper) 

•  Stpidehnta-m. 

t  AaicuilaiiiM  MidiaU,  vol.  ii.,  ,  ji.  C5S. 

X  Falhotogical  Anatamy,  Sjdeaham  Soatlft  ediliua,  IHie,  p.  116. 

§  OputeUat. 

II  TtxI-Soci  tt/  PriMieai  Uedieuu,  1S3I*,  vuL  t.>  p.  996, 
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over  heart.  B-  Pulv.  Ipecac  co.,  Pulv.,  Hydrarg.  c.  creta,  aa.  gr. 
ij.  M.  Ter  die  aumend. 

March  29th.  Pulse  126,  steady,  and  of  good  volume ;  she  is 
less  choreic ;  "  to-and-fro "  sound  audible  at  lower  end  of  ster- 
nnm,  but  soft ;  continue. 

April  2nd  Dulness  on  left  side  to  level  of  second  rib,  with  ab- 
sence of  frottemerU ;  "  to-and-fro  "  sound  heard  faintly,  but  more 
distinctly  during  pressure  with  the  stethoscope.  Patient  fidgety, 
very  weak  and  faint ;  pulse  126,  and  feeble.     Wine  to  3ij. 

4th  Pulse  120,  of  good  volume;  precordial  didness  of  much 
leas  extent  j  "  to-and-fro  "  sound  now  audible  at  apex  ;  re- 
markably loud  at  baae,  and  diffused  generally  over  front  of 
cheat,  but  with  greater  distinctness  upwards  and  to  right  aide ; 
continua 

5th.  Pulse  132,  and  weak;  respiration  64 ;  increased  extent 
of  precordial  duluess,  with  faint  fremitus ;  "  to-and-fro  "  sound 
not  audible  over  apex,  and  less  loud  at  base.  Sinapism  over 
heart,  and  continue.  For  several  days  past  she  has  had  herpetic 
eruption  on  lips. 

6lh.  Pulse  120 ;  respiration  42,  irregular  and  suspiiious;  no 
friction  audible  over  apex,  but  loud  friction  over  base;  aafri- 
missemeni. 

lib.  Sat  up  yesterday ;  pulse  120,  and  much  stronger ;  res- 
piration 30 ;  friction-sound  dinijuishing,  and  audible  only  at 
base ;  precordial  dulness  less  in  extent ;  continue. 

9th.  Pulse  132 ;  friction  less  distinct ;  systolic  murmur  audi- 
ble at  angle  of  left  scapula ;  has  bronchitis.  R.  lodid.  potass., 
gr.  v,  in  decoction  of  cinchona  thrice  daily ;  a  stimulating  lini- 
ment to  be  applied  over  the  precordium. 

11th.  Is  very  weak;  pupUs  dilated  ;  piUse  138;  no  cardiac 
impulse  to  be  felt ;  there  in  dulness  on  left  side  from  second 
rib  downwards,  and  no  friction  is  audible.  Ordered,  a  blister  to 
precordium,  and  tincture  of  digitalis,  Tll_v,  in  an  ounce  of  decoc- 
tion of  scoparium  every  third  hour;  increase  of  stimulants. 

20th.  Precordial  dulness  is  now  of  normal  extent ;  "  to-and- 
fro  "  sound  is  no  longer  heard,  but  over  the  apex  of  the  heart  a 
systolic  bellows-murmur  is  heard  with  all  its  previous  intensity ; 
pulse  120,  and  full ;  tongue  clean  ;  appetite  good.    Patient  has 
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been  out  of  bed  for  the  last  three  days,  and  during  that  time 
haa  been  taking  sulphate  of  quinia  in  gr.  J  dosea  tlirice  daily, 

30th.  Discharged  to-day,  restored  to  health  in  all  respects, 
with  the  exception  that,  at  the  apex  of  the  heart  and  in  the  left 
back,  there  is  still  audible  a  loud  systolic  bellowa-murmur ;  pre- 
cordial dulneas  normal ;  sleep  and  appetite  unexceptional,  and 
for  several  days  past  she  has  been  taking  exercise  about  the 
ward  and  corridor. 

May  14th.  She  was  readmitted  to-day  in  a  state  of  great  de- 
biUty,  unable  to  stand  without  support;  cardiac  impulse  was 
heaving ;  a  double  murmur  was  heard  at  the  apex,  and  very 
indistinctly  in  the  course  of  the  aorta;  pulse  weak ;  cough,  with 
expectoration ;  bilious  vomiting.  Blister  to  precordium,  wine, 
chloric  ether  and  spirit  of  camphor,  lime  water  and  milk. 

17th.     Is  much  relieved ;  stomach  settled. 

19th.  On  the  evening  of  this  day  she  became  suddenly  weak 
and  agitated ;  breathing  became  embarrassed  and  gasping  ;  she 
spat  some  blood,  and  continued  to  have  fits  of  partial  syncope 
every  ten  or  fifteen  minutes ;  the  estremlties  were  cold,  and  there 
was  scarcely  any  pulse  at  the  wrist ;  face  pale  and  anxious ; 
respiration  loud,  harsh,  and  rapid,  and  associated  with  bron- 
chial rflles  on  the  left  side,  which  waa  the  only  one  admitting  of 
examination,  owing  to  the  difficulty  of  moving  the  patient ;  she 
was  unable  to  speak.  Sinapism  over  heart,  and  a  dessert- 
spoonful of  brandy  every  second  hour. 

21st     She  seemed  moribund. 

22nd.  To  my  astonishment  I  found  the  patient,  at  my 
morning  visit,  cheerful ;  no  longer  suffering  from  dyspncea  or 
hiemoptysis ;  but  the  heart's  action,  aa  before,  was  associated 
with  double  murmur,  and  respiration  was  loud,  harsh,  and 
irregular. 

23rd.  Precordium  prominent,  and  dull  to  an  increased  ex- 
tent; capillary  venous  congestion  over  lower  part  of  chest  on 
both  sides ;  cardiac  impulse  barely  perceptible,  and  sounds 
scarcely  audible.     Blister  over  heart 

29th.  From  the  date  of  last  report  patient  was  in  the  agony  of 
death,  up  to  2  o'clock  on  yesterday  (28th)  when  she  died  on  being 
lifted  out  of  bed  contrary  to  my  directioa    The  body  and  faca 
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bad  become  redematous ;  slie  bad  a  teasing  cough,  and  continued 
to  expectorate  amall  quantities  of  florid  blood  up  to  the  period 
of  her  death.  The  heart-sounds  had  become  inaudible,  and  the 
pulae  imperceptible  for  several  days.  The  body  had  become 
almost  univeraaUy  ecchymosed  in  broad  irregular  patches,  sepa- 
rated by  portions  of  unaltered  skin.  The  trunk  and  thighs  were 
most  discoloured.  The  left  side  was  clear,  and  yielded  a  loud 
and  harsh  breath-soimd,  accompanied  with  rfl,les,  whilst  the  right 
side,  on  which  she  principally  lay,  had  become  universally  dull, 
with  loud  muco-crepitus  of  a  ringing  and  giu^ling  character, 

No  post  mortem  examination  of  the  body  was  permitted. 

This  case  has  been  reported  at  length,  but  with  all  posaible 
abbreviation,  as  a  type  of  its  class.  It  exemplifies  the  usual 
variation  of  sjTnptoms  having  reference  to  the  heart,  and  the 
corresponding  physical  changes  discoverable  in  the  precordium. 
There  had  been  in  the  previous  attack  of  rheumatism,  endocar- 
ditis and  valvular  lesion,  involving  mitral  inadequacy.  The 
murmur  due  to  the  lesion  was,  in  the  second  attack,  which  was 
accompanied  with  pericarditis,  masked  by  the  louder  and  more 
superficial  sound  of  pericardial  friction.  On  the  temporary  sus- 
pension of  the  latter  by  liquid  effusion,  the  mitral  murmiur  again 
declared  itself;  it  was  followed  by  the  usual  consequences  of 
mitral  inadequacy,  pulmonary  congestion  and  hemoptysis.  The 
variations  of  friction-sound  as  to  site,  intensity,  and  rhythm, 
dependent  upon  corresponding  fluctuations  in  the  amount  of 
liquid  actually  in  the  pericardium,  are  likewise  well  exemplified 
in  the  case. 


Case  II. — Acute  Rlieumatic  Penmrditis  ;  Ikcovcry. 

Kate  K.,  aged  sixteen  ;  admitted  September  24th,  1866,  com- 
plaining of  pain  in  the  hip  and  shoulder  joints,  and  in  the  inter- 
articular  portions  of  the  limbs  generally,  which  commenced  a 
few  days  previously  after  exposure,  whilst  heated,  to  night  air. 
Has  had  two  similar  attacks ;  the  first  at  the  age  of  twelve  years, 
after  a  severe  wetting,  and  the  other  two  years  later,  from  expo- 
sure to  cold.  When  admitteil  she  complained  of  intense  pain  in 
the  hips,  shoulders,  and  knees,  owing  to  which  she  found  it 
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difficult  to  maintain  the  sitting  posture  even  for  a  few  seconds. 
Tongue  moist  and  coated ;  copious  acid  perspiration ;  pulse  full, 
and  bounding ;  respiration  28,  and  interrupted ;  eyes  brilliant, 
and  right  pupil  dilated  ;  great  tenderness  of  llie  wrist  joints,  and 
general  intolerance  of  pain ;  no  cardiac  symptoms,  witli  the  ex- 
ception of  sharp  pain  referred  to  the  left  mamillary  region. 
Ordered,  alkaline  mixture,  composed  of  acetate  and  bicarb,  of 
potash ;  and,  to  appease  thirst,  which  was  very  urgent,  the  "  im- 
perial "  drink,  consisting  of  a  dilute  solution  of  acid  tartrate  of 
potash,  lemon  juice,  and  sugar. 

26th.  Pulse  103,  and  full ;  complains  of  acute  pain  in  Uie 
left  aim,  and  likewise  across  the  front  of  the  chest  during  in- 
spiration. 

27th.  Pulse  103,  full,  but  occasionally  irregular ;  bowels 
confined.  A  plaster  to  be  applied  to  the  region  of  the  heart, 
composed  of  mercurial  plaster  (Sss.)  and  powdered  opium 
(gr.  ij. 

28th.  Complains  of  pain  over  the  heart ;  and,  at  the  base, 
within  a  limited  area  about  the  diameter  of  a  crown-piece, 
friction-sound  is  audible.     Continue  mixture. 

29th.  Precordial  /rotteinent  audible  over  a  laT^r  area,  but 
less  loud  than  on  yesterday. 

30th.  Frottement  remarkably  loud,  and  grating.  Complains 
of  pain  at  the  heart,  and  want  of  sleep.  Eepeat  plaster  over 
heart,  and  let  patient  have  gr.  j.  of  watery  extract  of  opium  with 
gr.  aa.  of  extract  of  colchicum  every  third  hour,  and  alternately. 
and  at  equal  intervals,  half  an  ounce  of  lemon  juice. 

October  1st  Pains  in  the  joints,  for  the  last  few  days  maalced 
by  the  precordial  distress,  again  constitute  the  chief  cause  of 
suffering.  The  affected  parts  to  be  rubbed  \iith  soap  liniment, 
to  which  waa  added  chloroform  and  tincture  of  aconite,  each  in 
the  proportion  of  one-fourtL 

2nd,  Pulse  90,  strong  and  regular;  friction-sound  very  dis- 
tinct 

3rd,  Slept  well  last  night ;  pulse  66 ;  friction-sound  of  a 
much  finer  character;  herpetic  eruption  appearing  about  the 
mouth  and  nose,     fiepeat  pills. 

4th.    Pulse  78,  regular ;  slight  pain  behind  xiphoid  cartilage ; 
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slept  well  last  night,  ft,  Sulphatia  quinice,  gr.  xxiv;  Acid,  sulph. 
dil,  9j ;  .^ther.  chloric,  5ij ;  Aqute,  ad  Sviij.  St  Isa.  3tia  q.q. 
hora. 

8th.  T\ilse  \20  ;  frotlcment  not  audible,  and  cardiac  sounds 
masked;  increased  extent  of  precordial  dulness.  Emplast  vesicat., 
region,  cord,  applicand.     Haiistus  sodte  et  potass,  tartratis. 

10th.  Febrile  excitement  has  subsided ;  pulse  78 ;  double 
friction-sound  distinctly  audible  at  base,  and  along  the  tract  of 
the  aorta,  ft.  Hydrarg.  perchlorid.,  gr.  j ;  Decoct,  cinchonae, 
Sviij.  St.  coch.  mag.  ter  in  dies. 

On  the  following  day  the  quinine  mixture  waa  resumed,  and 
in  the  course  of  the  next,  the  patient  was  discharged  convales- 
cent. 


Case  III. — Acule  Pericarditis  supervening  on  Aortic  and  Mitral 
valve-disease ;  Recovery. 

James  W.,  aged  seventeen,  carpenter's  apprentice,  tall  and 
delicate  looking,  was  admitted  to  the  Mater  Misericordise  Hos- 
pital, October  13th,  1S66.  One  week  previously  he  caught 
cold  by  exposure,  and  for  two  days  subsequently  had  flying 
pains  in  the  limbs,  but  no  articular  swelling.  Two  days  later 
he  was  seized  with  acut«  pain  in  the  region  of  the  heart, 
which  lasted  till  the  day  preceding  that  of  his  admittance, 
hut  had  been,  in  some  degree,  mitigated  by  the  use  of  sina- 
pisms and  warm  applications.  On  the  same  day  he  began  to 
suffer  from  dry  cough,  which  was  promptly  brought  on  by  as- 
suming the  recumbent  posture.  Patient  is  remarkably  pallid  and 
weak;  pulse  132,  and  feeble;  respiration  42;  cardiac  impulse 
visible  in  the  sixth  intercostal  space,  in  a  vertical  line  with  the 
nipple ;  it  ia  tumultuous  and  attended  with  fremitus.  At  the 
apex  an  accompanying  systolic  bellows-murmur  is  audible,  pre- 
ceded by  friction-sound ;  and  here  the  second  sound  cannot  he 
heard.  Over  the  entire  basic  region,  but  loudest  at  midstemum, 
and  transmitted  over  front  of  chest  generally  quite  to  the  clavi- 
cles, but  not  into  the  arteries  of  the  neck,  a  double  friction- 
sound  is  heard ;  it  is  likewise  heard  in  the  left  scapular  region ; 
and  in  the  in&a-spinal  fossa  near  the  base  of  the  scapula,  a 
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double  murmur  of  a  cooing  character  is  twice  heard  during  each 
expiratory  act,  but  ceases  to  be  heard  during  inspiration ;  and,  on 
the  anterior  surface,  a  grating  murmur,  Bynchronous  with  the  first 
sound,  and  quite  superficial,  is  heard,  with  exceptional  loudness 
(luring  expiration,  in  the  second  intercostal  space  of  the  left  side. 
Percussion  and  respiratoiy  sounds  normal  over  the  entire  chest ; 
tongue  clean,  and  surface  cool.  Mercurial  and  opiate  plaster  to 
be  applied  over  the  heart.  Perchloride  of  mercury,  with  com- 
pound tincture  of  cardamoms,  to  be  given  in  infusion  of  calumba 
every  third  hour.  To  have  gr.  j  of  watery  extract  of  opium  at 
night,  four  ounces  of  wine,  and  good  diet. 

16th.  Since  last  report  the  pulse  has  varied  from  132  to  120  ; 
the  latter  being  the  rate  to-day;  itia  nowdicrotous;  pupils  small; 
somnolence,  thirst,  and  sHght  nausea,  which  latter  may  he  due 
to  the  use  of  the  expectorant  mixture  of  the  hospital  for  the  pur- 
pose of  alleviating  his  cough.  Over  the  cardiac  region  genenUly, 
but  most  distinct  at  the  apex,  may  be  felt  a  well  pronounced 
fremitus ;  at  the  apex,  and  likewise  at  the  base,  a  double /rtiUe- 
ment  is  audible ;  but  in  the  latter  situation  it  is  liner  and  disin- 
tegrated in  character,  by  which  it  is  at  once  distinguishable  from 
double  aortic  murmur,  likewise  audible  in  the  same  situation, 
and  from  trauamitted  apex /jw((fmenl.  In  both  situations  fric- 
tion-sound may  be  readily  intensified  by  gentle  pressure  with 
the  stethoscope ;  it  is  audible  beneath  both  clavicles  by  tians- 
misaion. 

24th.  Patient's  condition  much  worse ;  total  loss  of  rest  and 
appetite;  respiration  greatly  embarrassed,  and  42  in  the  minute; 
pulse  varying  from  120  to  132,  weak,  dicrotous,  and  slightly 
visible.  At  extreme  left  apex  is  heard  a  loud  creaking  systolic 
sound ;  here  second  sound  is  soft ;  pulsation  of  apex  tremulous 
over  a  space  of  about  one  and  a-half  square  inch,  a  short  dis- 
tance below  and  to  the  left  of  the  nipple,  and  here /i-imi&xmerit 
is  perceptible.  At  base,  especially  towards  the  right,  a  double 
murmur  is  audible,  wliich,  from  its  compouud  character,  viz., 
being,  on  the  one  hand,  superficial,  grating,  and  inUrrvpted;  and, 
on  the  other,  soft,  coatinvous,  and  synchronoiia  with  the  cardiac 
sounds,  I  judged  to  be  due  in  part  to  pericarditis,  and  in  part  to 
disorganization  of  the  aortic  valves.     Tt  was  audible  likewise 
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beneath  both  clavicles,  but  more  distinctly  so  on  the  right  aide. 
Carotids  pulsating  visibly.  Three  days  since  mercurial  inunc- 
tion was  had  recourse  to  for  a  period  of  two  days,  in  the  propor- 
tion of  3ij  daily.  Draughts  containing  hydrocyanic  acid,  and 
chloric  ether  (n|_ij  and  39s  respectively)  were  given  to  allay  irri- 
tability of  stomach,  and  gr.  j  of  opium  at  night  to  insure  sleep. 

26th.  Is  less  restless ;  takes  food  well ;  at  apex  a  soft  systolic 
murmur  is  alone  audible,  but  at  base  the  compound  double 
murmur  may  be  heard ;  in  left  axilla  a  systolic  murmur  is  faintly 
audible. 

29th.  There  is  physical  evidence  of  congestion  of  the  bases  of 
both  lungs,  hut  this  is  more  decided  on  the  right  side ;  patient 
passed  a  restless  night ;  precordial  dulness  seems  extended.  To 
be  diy  cupped  and  poulticed  over  bases  of  both  lunga 

November  1st.  Pulse  126,  and  dicrotous ;  respiration  36 ; 
perspiration  copious  over  head,  neck,  and  chest ;  considerable 
increase  in  extent  of  preconlial  dulness,  and  less  distinct  im- 
pulse of  heart ;  at  apex  a  systolic  murmur  alone  is  audible,  but 
it  is  likewise  heard  in  left  axilla ;  and  at  base  a  double  murmur, 
but  less  loud  than  ibrmerly.  On  yesterday  (October  31st)  patient 
complained  of  pain  iu  right  inferior  lateral  region,  and  here 
friction-sound  was  heard.  Dry  cupping  and  poultice  to  be 
applied  at  seat  of  pain. 

6th.  Has  been  sittiug  up  for  the  last  two  days ;  slight  laxity 
of  bowels ;  mercurial  to  be  stopped,  and  (niinine  to  be  substituted 
in  gr.  ij  doses,  ter  in  die,  with  ni.x  of  liquor  of  the  peraitrate  of 
iron. 

7th.  Feels  and  looks  much  better,  and  is  taking  more  food ; 
pulse  126,  and  of  good  volume ;  at  apes  of  heart  slight  fremitus 
is  perceived ;  and  here  a  distinct  double  froltemcnt  is  heard, 
masking  the  eystohc  muiTQur;  double  friction-sound  is  likewise 
audible  at  the  baset  but  in  the  course  of  the  aorta  a  double  truit 
de  souffict  only  j  precordial  dulness  has  become  less  in  extent. 
The  patieut  shortly  afterwards  left  hospital  convalescent 

The  only  remark  I  wish  to  make  upon  this  case  has  reference 
to  the  modifying  effect  of  respiration  upon  the  friction-aound, 
as  heard,  at  the  date  of  tlie  patient's  admittance,  iu  the  second 
intercostal  space,  and  at  a  corresponding  point  of  the  left  back  ; 

28 
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the  friction-sonnd,  ■which  was  probably  due  to  both  posterior 
and  anterior  pericarditis,  was  rendered  inaudible  by  the  expan- 
sion, and  consequent  intervention  of  the  lung  during  inspiialion. 

Case  IV. — Acute  Rheumatic  Pericarditis ;  Presystolic  Friction- 
sound  at  Apex;  Eecovcrij. 

James  D,  aged  23,  a  butcher;  admitted  May  11th,  1869. 
On  the  27th  April  he  was  attacked  with  pain  iu  the  knees, 
ankles,  and  wrists,  but  without  swelling,  save  in  the  last  named 
joints.  Oa  May  9th  he  experienced  pain  at  lower  end  of  ster- 
num. When  admitted  he  was  pale  and  anxious  looking ;  per- 
spired somewhat ;  pulse  96  ;  urine  loaded  witli  litiiates ;  pressure 
over  ensiform  cartih^e  caused  pain ;  and  here,  as  likewise  at  the 
base  of  the  heart,  a  "  to-and-fro  "  friction-sound  was  audible ;  at 
the  apex  a  single  friction-sound  was  heard,  which  was  presys- 
tolic in  rhythm.  ^.  Calomel  gr.  ss ;  Pulv,  opii,  gr.  ss.  M.  To 
be  given  in  form  of  pill  every  second  hour;  poultice  to  pre- 
cordium. 

15th.  Double  friction  audible  throughout  precordimn,  and 
transmitted  to  right  second  costal  cartilage,  but  not  into  carotids; 
pulse  72 ;  respiration  36. 

20th.  Pulse  120 ;  friction-sound  loud,  double,  and  heard  tmi- 
versally  over  precordimn.  St.  Hydrarg.  perchlorid.,  gr,  -^,  4ta. 
q.q.  hor&. 

22nd,  Friction  scarcely  audible ;  precordial  dulneas  much 
extended;  pulse  108.  Oi-dered ;  EmpJast.  vesical  preoori  ap- 
plicand. ;  Mist,  alkalin.  diuretic. 

23rd.    Pulse  96;  friction  scarcely  audible.  To  have  porter  and 

June  2nd.  Since  last  report  this  patient  has  had  recurrent 
attacks  of  pain  and  swelling  of  a  migratory  chaiacter  in  the 
joints.  The  liquid  effusion  haa  been  slowly  removed  from  the 
pericardium,  and  the  friction-sound  has  again  become  distinctly 
audible  at  the  base.  At  the  apex,  no  friction  or  other  abnormal 
sound  haa  been  heard  for  the  last  week.  Patient  haa  been  out 
of  bed  for  several  days ;  he  is  now  taking  quinine,  and  recover- 
ing fleah,    He  was  shortly  afterwards  discharged. 
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I  will  only  remark  upon  the  close  resemblance,  aa  to  quality 
and  rhythm,  which  the  single  friction-sound  at  the  apex  bore  to 
the  murmur  of  mitral  constriction.  This  resemblance  was  further 
enhanced  by  the  point  (apex)  at  which  alone  it  was  audible.  The 
distinction  rested  upon  an  occasional  arjthmie  irregularity  of 
the  sound,  the  readiness  with  which  it  was  intensified  by  pressure, 
its  superficial  character,  and  the  coexistence  of  double /*'o((ejwn( 
over  the  right  ventricle  and  at  the  base. 


Case  V. — Acute  Rheumaiic  Pericarditis  supervening  wjiotj  Mitral 
and  Aortic  valve-disease;  Recovery. 

James  D.,  aged  thirty-four,  porter,  of  tflmperate  habits ;  ad- 
mitted into  hospital  September  29th,  1869.  Had  rheumatism 
sixteen  years  ^o,  when  the  joints  were  swollen.  Four  months 
ago  began  to  feel  uneasiness  about  the  chest ;  and  five  days  pre- 
vious to  admittance  was  again  attacked  with  pain  in  the  joints. 

State  on  admittance.  la  anaemic;  inspiration  normal;  pulse  96, 
regular,  and  visible  at  the  wrist ;  apex-beat  one  quarter  of  an  inch 
inside  nipple-line,  and  here  a  soft  faint  systolic  mnrraur  may  be 
heard ;  second  sound  not  intensified  in  pulmonary  artery.  At 
base  a  rough  systolic,  and  a  soi't  and  faint  postdiastolic  murmur, 
were  audible  ;  both  the  latter  were  likewise  heard  in  the  course 
of  the  aorta,  but  the  former  only  in  the  carotids.  St.  Citratis 
ferri,  gr.  v.  3tia.  q.q.  horfl.. 

About  the  middle  of  October,  the  man  being  then  free  from 
pain  and  fever,  he  was  transferred  to  the  care  of  my  colleague. 
Dr.  Onuse,  in  order  to  have  a  plastic  operation  done  for  hypos- 
padias. Whilst  under  Dr.  Cruise's  eliarge  he  had  a  relapse  of 
rheumatism,  which  was  more  acute  than  the  previous  attack,  and 
was  accompanied  by  pericarditis  ;  a  double  but  fine  frottement 
waa  audible  at  the  base  of  the  heart ;  but,  in  order  to  educe  it 
strong  pressure  with  the  stethoscope  was  necessary,  and  pain 
was  then  felt  St.  Calomel,  gr,  j  sing.  hor4.  Emplast  vesicat. 
precordio  applicand. 

In  addition  to  the  evidence  of  alight  liquid  effusion,  afibrded 
by  the  force  of  pressure  required  to  biing  out  friction-aound, 
there  waa  extension  of  the  area  of  dulness,  and  faiutness  of  the 
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cardiac  sounda.  Friction  subsequently  became  again  audible ; 
on  Ifovember  6th  be  was  reported  free  from  pain  and  fever,  and 
at  that  date  no  frotlemcnt  was  anywbere  to  be  beard-  jVfter  a 
tedious  convalescence  be  was  discharged. 

Case  VI. — Acute  Eheiiniatk  Pericarditis  and  Myocarditis,  with 
Pseudo-presystolia  murmur;  Mitral  Rejltix;  Becaoery. 

Lawrence  O'B.,  aged  twenty-four,  paper  manufacturer,  tem- 
perate, admitted  May  16th,  1868.  On  the  second  of  May  he  was 
attacked  with  pain  and  malaise,  and  on  the  9th  was  obliged  to 
relinquish  work.  Has  now  slight  pain  and  swelling  in  feet,  bands, 
knees,  and  shoulders ;  pulse  144,  weak,  and  somewhat  irregu- 
lar ;  apex-beat  in  usual  situation,  but  extending  a  little  to  left ; 
alight  dulneas  over  bases  of  both  lungs,  and  here  respiration  is 
feeble ;  no  cough.  To  have  "imperial"  for  drink,  and  a  piU  eveiy 
third  hour,  consisting  of  gr,  ss  of  extract  of  aconite,  and  gr.  iss  of 
watery  extract  of  opium ;  bbster  to  right  of  midstemum  where 
he  complained  of  pain. 

17tli.  Pulse  132,  irregular,  and  full ;  perspires  freely;  st^nal 
pain  relieved  by  blister.  At  tlie  apex  of  the  heart  a  murmur 
18  audible,  presystolic  in  rhythm  and  rough  in  character;  it 
was  confined  to  the  apex,  left  axilla,  and  back,  in  which  latter 
situation  it  was  very  faintly  audible. 

19th.  A  distinct  "  to-and-fro  "  friction-sound  audible  at  apex, 
where  it  is  loudest,  very  superficial,  and  interrupted  ;  it  is  like- 
wise heard  at  the  base,  but  less  distinctly ;  no  fremitus  or  in- 
crease of  precordial  dulness ;  pulse  weak,  failing,  and  irregular 
at  wrist,  where  it  cannot  be  counted  ;  but  the  puIantionH  of  the 
heart  are  168  in  the  minute ;  respiration  slightly  hurried,  but 
not  embarrassed  ;  no  head  symptoms ;  -is  pale ;  perspired  eo- 
piously  about  head  and  chest  last  night,  ))ut  feels  much  im- 
proved to-day.  To  have  blistered  surface  dressed  with  mercurial 
ointment,  and  to  continue  pilla 

June  10th.  Owing  to  terapomiy  illness  which  compelled  me 
to  relinquish  hospital  duty,  I  lost  sight  of  the  patient,  having 
placed  him  imder  the  care  of  my  colleague  Dr.  Hughes.  To-day 
I  found  that  in  the  interim  he  had  had  double  picuritis  with  eSii- 
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.;  right  side  still  d 


level  slightly  above  nipple,  and  left 
e  to  a  leas  exteut;  pulse  rapid  and  feeble,  but  regular;  heart 
actiug  at  rate  of  160  in  the  minute,  and  at  the  apex  an  ill  defined 
"rub"  precedes  the  first  sound ;  elsewhere  both  sounds  are  sharp 
and  clear;  precordial  dulness  normal  in  extent;  he  is  remark- 
ably pale ;  and  has  been  for  some  time  taking  iron  under  the 
directions  of  Dr,  Hughes, 

16th.  Pulse  steady,  and  132;  "rub"  preceding  first  sound  of 
heart  has  assumed  still  more  the  character  of  the  murmur  of 
mitral  constriction.  The  patient  haa  been  out  of  bed  during  the 
last  two  days. 

23rd.  Pleuritic  friction-sound  on  both  sides  ;  pulse  132, 
regular ;  is  recovering  colour ;  presystolic  friction-sound  at  apex 
ifl  very  faint.     Ordered :  Infusi  senegie  c.  carb.  ammonite. 

30th,  A  faint  pleuritic  friction-sound  is  heartl  in  the  left 
lateral  region ;  and  preceding  the  first  sound  of  the  heart,  at  the 
apex  only,  a  rough  jarring  murmui-,  which  extends  quite  up  to 
the  first  sound;  impulse  strong  and  extended,  and  presystolic 
/roUemcnt  audible  to  right  aa  far  aa  middle  line,  but  with  de- 
creasing distinctness.  Dischaiged,  and  went  to  the  country  for 
change  of  air. 

July  20th.  Visit«d  tJie  hospital  to-day ;  feels  much  improved ; 
pulse  regular,  120,  and  of  moderate  volume ;  apex-beat  in  nipple- 
line,  and  here,  &a  also  at  left  base,  a  single  friction-sound  of  pre- 
systoUc  rhythm  is  audible.  To  have  iron  and  chloric  ether  (of 
each  ITLlxxx),  in  iviij  of  infusion  of  quassia,  to  be  taken  in  3ss 
doses  thrice  daily ;  also  cod-liver  oil  (5ss)  with  syrup  of  iodide 
of  iron  (5j),  thrice  daily  after  food.  May  resume  light  work, 
and  take  tepid  baths.     Discharged. 

March  8th,  1870,  Eeadmitted  to-day  ;  is  now  generally 
anftsareous ;  swelling  commenced  in  lower  limbs  and  in  face  a 
month  previously,  accompanied  by  epistaxis  and  dyspncea;  a 
fortnight  later  swelling  of  genitals  set  in,  as  likewise  cough  and 
expectoration.  Is  now  pale ;  face,  lower  extremities,  and  genitals 
much  swollen ;  cough,  and  uniA'ci-sally  diffused  r&Ies ;  pulse 
regular,  96 ;  apex-beat  in  nipple-hue,  and  beneath  sixth  rib ; 
impulse  is  diffused ;  a  loud  systolic  bellows-murmur  is  audible 
at  the  apex ;  no  intensification  of  second  sound ;  urine  contains 
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a  good  deal  of  blood,  likewise  albumen,  and  tube  casts  denuded 
of  epithelium  but  presenting  a  few  granular  epithelial  parUclea. 

After  active  pm^gtitiou  with  podophylline,  Lot  and  dry  air- 
baths  were  given,  with  the  effect  of  rapidly  dissipating  the 
dropsical  effusion ;  the  kidneys  at  the  same  time  began  to  act 
vigorously,  excreting  about  two  quarts  of  urine  in  the  course  of 
the  night,  and  of  a  more  natural  colour.  In  the  course  of  a  few 
weeks  he  was  discharged  much  improved  in  general  health,  and 
quite  free  from  dropsy. 

The  last  attack  was  manifestly  one  of  acute  renal  anasarca, 
the  heart  continuing  to  exhibit  the  traces  of  former  endo-pericar- 
ditis.  The  pseudo-murmur  at  the  apex  might  very  readily  have 
been  mistaken  for  presystolic  mitral  murmur ;  but  in  tliis,  as  in 
all  similar  cases,  the  differential  diagnosis  was  not  only  possible, 
but  not  dif&cidt,  quite  irrespectively  of  all  previous  knowledge 
of  the  case,  attention  being  given  to  the  superficial  localisation 
and  the  unsteadiness  of  rhythm  of  the  sound, 


Case  VTI, — Amte  Rheumatic  Pericardilis;  Mitral  Btgurgitaii^n 
of  non-organic  origin ;  Eccovery. 

Mary  N.,  aged  thirty,  domestic  servant,  admitted  December 
8th,  1870,  suffering  from  acute  rheumatism  engaging  several 
joints  of  the  lower  limbs.  Two  days  previously  she  complained 
for  the  first  time  of  pain  in  the  shouldei-s,  arms,  and  handa 
These  joints  became  swollen ;  but  in  the  course  of  the  two  suc- 
ceeding days  the  disease  shifted  to  the  joints  of  the  lower  limbs, 
which,  at  the  date  of  admittance,  were  swollen  and  tender.  Per- 
spiration copious;  pulse  120,  and  fidl;  tongue  loaded  and  moist; 
face  remarkably  pallid.  A  faint  thrill  was  perceptible  with  ex- 
piration at  midsternum ;  and  here,  but  not  elsewhere,  a  sharp 
and  single  friction-sound,  postsystoUc  in  rhytlmi,  was  audible ; 
action  of  heart  abrupt.  Alkaline  mixture,  and  mercurial  and 
opiate  plaster  to  precordium. 

13th.     Friction-sound,  double  systolic  and  fine. 

14th.  Double  friction- sound,  viz.,  systolic  and  postdiastolic 
respectively  in  rhythm,  coarser  in  character,  and  audible  at  base 
exclusively ;  pulse  soft,  regular,  and  108 ;  no  carotid  palsatioo. 
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dyspncEa,  or  epigastric  tenderness ;  slight  increase  in  extent  of 
precordial  dulness,  which  extends  vertically  to  one  and  a-half 
inch  above  level  of  nipple,  and  horizontally  to  right  edge  of 
sternum. 

17th.  Friction-sound  of  last  mentioned  rhythm  coarse  and 
audible  at  ensiform  cartilage ;  precordial  dulness  less  extensive ; 
at  apex  first  sound  is  rather  prolonged ;  no  carotid  pulsation  or 
epigastric  tenderness.  Has  been  taking  for  the  last  week  a 
sleeping  draught  at  night,  composed  of  twenty  to  twenty-five 
minims  of  Battley's  sedative,  and  four  ounces  of  wine  daily. 

Two  days  siace  pain  and  swelling  returned  to  wi'ista,  right 
ankle  being  simOarly  affected. 

25th.  Dulness  still  extended  somewhat  beyond  the  limits  of 
the  superficial  precordial  region.  Since  date  of  last  report  pulse 
has  varied  from  108  to  120,  hut  was  full  and  regulai';  no  precordial 
pain ;  respiration  slightly  quickened.  On  yesterday  patient  had 
a  slight  attack  of  dysentery,  which  still  continues.  A  soft  but 
indubitable  systolic  murmm-  is  now  audible  at  left  apex.  Alka- 
line mixture  stopped,  and  an  astringent  ordered,  consisting  of 
aromatic  chalk  powder,  tincture  of  cateclm,  and  compound  tinc- 
ture of  cardamoms. 

27tL  Dysentery  still  troublesome,  chiefly  in  the  morning; 
pulse  120 ;  tongue  dry  and  clean ;  breathing  and  pericardial  dul- 
ness 83  at  date  of  last  report ;  at  base  of  heart,  and  less  distinctly 
at  lower  end  of  sternum,  a  sharp  friction-sound  is  beard  imme- 
diately succeeding  the  first  sound  ;  no  other  friction-sound 
audible,  but  at  apex  a  distinct  bellowa-murmur  exists,  and  ex- 
tends into  axilla.     Emplast.  vesicat  precordio  appUcand. 

January  20th,  1B71.  Ph-at  sound  at  base  double;  second 
sound  sharp  and  cUcking ;  no  mui'mur  audible  anywhere ;  no 
systolic  dimpling  of  surface,  and  aa  frimissernent. 

The  siitgle  character  of  the  friction -sound  at  the  onset,  and 
likewise  at  the  close  of  pericarditis,  the  rh3^hm  having  been 
double  in  the  interval,  is  noteworthy  in  this  case.  The  develop- 
ment of  a  systolic  murmur  at  the  apex  in  the  course  of  rheu- 
matic pericarditis,  might  have  been  regaMed  as  conclusive 
evidence  of  endocarditic  complication ;  and,  indeed,  for  some 
time  I  r^arded  it  in  that  light.    The  subsequent  histoiy  of  the 
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case,  however,  supplies,  iii  my  opinion,  a  complete  reftitatitMO  of 
that  view.  A  month  subsequently,  after  a  course  of  tonic  and 
chalybeate  medicines,  the  condition  of  the  patient  having  in  the 
interim  undergone  a  decided  general  improvement,  the  murmur 
at  the  apex  no  longer  existed.  Where  valvular  inadequacy  has 
once  existed  as  a  consequence  of  endocarditis,  I  cannot  admit  so 
complete  a  restoration  of  the  valve  to  its  pristine  condition,  as 
would  preclude  the  continuance  of  reflux  in  some,  however 
small,  a  degree.  On  the  other  hand,  it  seems  not  unwarrantable 
to  conclude  that,  in  a  condition  of  aniemia  and  general  debility, 
such  as  that  witnessed  in  the  course  of  slow  convalescence  of 
this  patient,  a  state  of  atonieity  or  weakening  of  the  muscular 
walls  of  the  left  ventricle  of  the  heart  would  have  occurred,  in 
which,  at  the  acme  of  systole,  a  yielding  of  some  portion  of  the 
ventricular  wall,  under  the  centrifugal  or  counter-pressure  of  the 
contained  blood,  might  have  taken  place,  by  which  a  valve- 
segment  might  have  been  retracted  iiom  the  oiifice  through  the 
medium  of  one  of  the  papiUary  muscles  and  the  corresponding 
tendinous  chord,  and  regurgitation  as  a  consequence  have  taken 
place.  Improvement  in  the  general  condition  of  the  paUenl 
under  tonic  and  restorative  ti-eatment  would,  in  thatviow,  afToid 
an  adefjuate  explanation  of  the  cessation  of  murmur.  It  is  note- 
worthy, that  in  the  progress  of  recovery  and  cessation  of  this 
murmur,  reduplication  of  the  first  sound  at  the  apex  was 
observed,  constituting,  no  doubt,  a  stage  of  redux  transitioa 
from  systolic  murmur  to  a  normal  first  sound. 

Case  VIII. — ffypertrophy  and  Dilatation   of  Bight   Ventricle  ; 
Partial  HypertTopky    of  Left    VaUrieh ;    Chronic    Non- 

riicumatic  Pericarditis;  Death. 

John  S.,  aged  about  forty-five,  vau  driver,  admitted  January 
17th,  1871.  Has  been  short-breathed  since  childhood,  and  spat 
some  blood  a  few  months  ago.  Two  months  prior  to  admittance 
feet  and  legs  began  to  swelL 

When  admitted  he  was  suffering  from  aggravated  dyapntea, 
being  unable  to  lie  down ;  the  face  livid,  and  the  cervical  veins 
distended  to  the  utmost  degree,  but  not  pulsatUe.     The  lover 
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limbs  generally  were  cEdematous,  tense,  and  livid ;  the  genitals 
also  swollen ;  radial  pulse  alow,  soft,  large,  and  regular.  There 
was  physical  evidence  of  ^gravated  pulmonary  emphysema  and 
bronchitis,  with  congestion  and  oedema  of  the  bases  of  both 
lungs. 

Uai-diac  impulse  was  felt  at  the  ensiform  cartilage,  where  both 
sounds  of  the  heart  were  distinctly  audible,  the  first  being  rather 
sharp  and  clear.  There  was  likewise  audible  in  this  situation  an 
equivocal  murmur  of  a  harsh  and  somewhat  grating  quality,  ac- 
companying the  first,  and  also,  but  very  faintly,  the  second  sound. 
The  cardiac  sounds  were  elsewhere  less  distinctly  audible,  and 
free  from  murmur.  The  urine  was  of  normal  specific  gravity, 
and  contained  a  trace  of  albumen.  R.  Tincturse  digitalis.  Spirits 
lether.  nitr.,  aa.  "l^x,  in  camphor  water,  every  third  hour ;  counter- 
irritation  to  chest,  and  a  moderate  allowance  of  whiskey  punch. 
On  the  following  day  the  pulse  was  irregular,  but  otherwise  there 
was  slight  improvement  On  the  19th  he  was  incoherent;  be- 
came delirious;  and  died  comatose  on  tlie  morning  of  the  23rd. 

Post  mortem,  examination  of  body,  About  thirty  ounces  of 
serum  were  found  in  each  pleural  cavity ;  the  lungs  were  gene- 
rally emphysematous,  and  congested  at  the  base,  where  a  few 
nodules  of  sanguineous  extravasation  were  found.  About  tbi'ee 
ounces  of  serum,  but  no  fibrinous  flakes,  were  found  in  the  peri- 
cardium. There  was  a  large  "milk  spot,"  two  inches  in  diameter, 
on  the  anterior  surface  of  the  right  ventricle,  and  on  its  apex  a 
rough  patch  of  exuded  lymph  ;  the  free  sm-face  of  the  pericar- 
dium, to  the  extent  of  about  one  and  a-half  inch  in  diameter, 
was  rough  and  jnf^ed ;  the  serous  investment  of  the  right  auricle 
and  appendix  generally  was  likewise  rough  and  opaiiue,  and  that 
of  the  left  auricle  also,  but  to  a  less  extent  The  heart  weighed 
twenty  and  a-half  ounces ;  it  was  globular  in  figure,  and  was 
formed  in  greatest  part  of  the  right  ventricle,  of  which  the  apex 
was  entii'cly  composed.  The  right  chambers  contained  some 
partially  decoloi-ized  fibrin,  which  quite  filled  the  auricular  ap- 
pendix and  overlay  the  orifice  of  the  pulmonary  nrteiy.  Both 
these  chambers,  in  the  remaining  portion,  were  full  of  dark  co- 
agulated blood.  The  right  auricle  was  dilated,  and  tlie  right 
ventricle  greatly  dilated  and  hypertrophied ;  its  wall,  midway 
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between  the  base  and  the  apex,  was  three-eighths  of  an  inch 
thick.  The  tricuspid  opening  freely  admitted  the  four  fingers 
and  thumb  to  the  roots.  Both  the  tricuspid  and  right  senulunat 
valves  were  normal ;  the  left  auricle  was  unaltered ;  the  left  ven- 
tricle somewhat  hypertrophied ;  mitral  and  aortic  valves  normal 
and  competent. 

Several  days  anterior  to  death,  the  diagnosis  wis  made  of 
pericarditis,  cardiac  hyperti-ophy  and  dilatation,  pulmonary 
emphysema,   bronchitis   and   tedema,  and   absence  of  valvular 


In  a  state  of  extreme  engorgement  of  the  right  chambers  there 
la  no  murmur,  even  though  there  be  tricuspid  reSux,  owing  to 
permanent  distension  and  enfeeblement  {asystolia)  of  the  right 
ventricla  It  is  in  cases  of  tricuspid  valve-disease,  where  weak- 
ening and  distension  of  the  right  chambers  do  not  exist,  that 
murmur  at  the  tricuspid  orifice  is  developed. 


Case  IX. — Mitral  Regurgiiati&n,  and  Sypertrvphy,  of  some  years' 
standiiig;  Recent  Fericarditis  and  Pneumonia ;  Death. 

William  H.,  aged  eighteen,  shop-assistant,  admitted  March 
17th,  1871.  Eight  days  previously,  after  a  walk,  he  was  seized 
with  severe  pain  across  the  front  of  the  chest  and  cough  accom- 
panied with  blood-stained  sputum.  Has  never  liad  rheumaUsm, 
but  was  regarded  as  a  delicate  person.  When  admitted  he  was 
in  a  state  of  collapse,  the  pulse  being  entirely  suppressed  in 
the  light  radial,  and  very  feeble  and  quick  in  the  left  radial 
artery ;  surface  cold  ;  cheeks,  lips,  tip  of  nose,  external  ears,  and 
finger-ends  were  quit«  livid  ;  respiration  quick,  shallow,  and 
painful.  Precordial  dulness  was  not  perceptibly  increased  in 
extent ;  cardiac  impulse  strong  and  double ;  the  second  sound 
was  double,  the  first  element  accompanying  the  second  or  dias- 
tolic impulse,  and  everywhere  loudest ;  apex-beat  in  nipple-Une 
and  fifth  intercostal  space,  and  here  a  blowing,  substitutive, 
systolic  mui'mur  was  audible,  and  strictly  limited  to  area  of 
apex.  At  the  date  of  admittance  this  murmur  was  not  audible, 
but  was  detected  on  the  following  day ;  on  the  second  day  it 
was  again  inaudible ;  but  on  the  third  day  {20thJ,  and  sulwe- 
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quently.up  to  tlie  cloae  of  life,  it  was  distinctly  heard.  Hepatic 
dulnesa  extended  four  inchea  below  costal  cartilages,  and  there 
was  tenderness  at  the  epigastrium.  The  lower  and  posterior 
portion  of  the  right  side  was  dull,  and  bronchial  respiration  and 
crepitus  were  audible  over  the  posterior  right  base.  Sputa  viscid 
and  amber-coloured,  ^.  Liquor,  HoffmaD. ;  Spirit,  tether,  nitr., 
aa.  3s3 ;  Tincturse  digital.,  ni_v,  cum  aqua  camphorie,  ut  ft 
hauatus,  3tia,  qq,  hoi-fl.  sumend.  Whiskey  and  water  fre- 
quently in  small  quantities,  and  dry  cup  and  poultice  right 
side  at  seat  of  dulness. 

18th,  Pulse  stronger ;  face  now  of  a  crimson  hue ;  moans 
with  pain  referred  to  a  point  one  inch  below  and  to  inner  side 
of  nipple  ;  double  impulse  very  distinct ;  one  (the  stronger)  ac- 
companying the  first  sound  of  the  heart,  the  carotid  pulse,  and 
the  apex-murmur ;  the  other,  leaa  strong,  but  decided,  and  every- 
where synchronous  with  the  first  element  of  the  double  second 
sound.  Cupping  to  four  ounces  over  right  base  of  right  lung,  and 
two  leeches  at  site  of  pain  in  precordium,  to  be  followed  by  a 
warm  poultice,  R.  Calomel.,  gr,  ss ;  Pulv.  Jacobi,  gr.  j.  M.  Ft. 
pnlv,  quinta     Una  qq.  hor4  sumend. 

21st.  Has  now  taken  twenty-two  powders,  and  exhibits  the 
early  signs  of  mercurial  action ;  is  quite  relieved  from  pain ; 
respiration  easy ;  pulse  on  left  side  108,  and  strong,  but  imper- 
ceptible on  right  side.  R.  Sulph.  quinite,  gr.  ij ;  Sulph.  morphia, 
gr.  ^,  M.  Ft.  haustus.  3tia  qq,  hor&  sumend.  Poultice  to  side 
to  be  continued. 

22nd.    Slept  well,  and  is  much  improved.    To  have  a  chop. 

April  3rd.  A  few  days  since,  the  base  of  the  left  lung  was 
attacked  with  pneumonia,  for  which  he  was  cupped  and  blistered. 
The  sputa  were  for  some  days  deeply  tinged  with  florid  blood ; 
respiration  much  embarrassed,  and  the  pulse  on  two  several  days 
registered  192.  This  morning  there  is  sharp  diarrhcea ;  respira- 
tion 40,  The  left  pleura!  cavity  was  found  nearly  full  of  liquid, 
dulneas  extending  within  a  short  distance  of  the  clavicle ;  the 
upper  portion,  however,  to  the  extent  of  a  hand's  breadth  verti- 
cally, both  before  and  behind,  yielded  muffled  tympanitic  reso- 
nance. Eespiratory  sound  was  nearly  suppressed,  but  not  altered 
in  character  over  the   entire  left  side;   Eegophonic  voice  was 
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audible  beneath  tha  spine  of  the  scapula ;  and  vocal  thrill  vaa 
entirely  abolished  on  the  left,  whilst  it  was  distinctly  perccptdble 
on  the  right  aide.  The  heart  was  displaced  to  the  right  of  the 
sternum,  and  pulsated  in  the  right  fourth  intercostal  space,  half 
an  inch  Inside  the  nipple-line.  The  first  sound  was  free  from 
murmur ;  the  second  faintly  double,  its  first  element  being  ac- 
companied as  before  by  diastolic  impulse.  Puerile  respiration 
is  audible  over  the  entire  right  side,  which  is  clear  on  percussion 
to  middle  line  of  sternum,  beyond  which  absolute  dulness  exista, 
modified  superiorly  by  muffled  tympany  as  already  stated. 

ft.  Tinct  digitalis,  3j ;  Spirit  sether.  nitroai,  3iv ;  Sp.  juniper., 
3ij  ;  Decocti  scoparii  co.,  ad  3xij.  St.  3j  3tiia  horis.  Whiskey 
in  small  doses,  and  frecLuently. 

April  8tL  Died  suddenly  last  night,  with  symptoms  of  syn- 
cope. 

Post  mortem  on  the  9th.  About  eight  ouuces  of  serum  in  sac 
of  pericardium,  which  was  not  attached  to  heart,  or  lined  by  false 
membrane,  but  thick,  opaque,  and  peri'ectly  smooth  throughout 
Heart  somewhat  enlarged,  weight  eleven  and  a-half  ounces ; 
left  ventricle  bypertrophied  and  dilated ;  it  was  half  an  inch 
thick  except  at  apex,  which  was  very  thin ;  structure  of  heart 
and  valves  absolutely  healthy.  A  yellow  fibrinous  thrombus 
extended  from  the  right  auricular  appendix  into  the  right  ven- 
tricle, but  without  blocking  the  tricuspid  orifice,  or  entangling 
the  valve.  The  exterior  of  the  pericardium  on  the  left  side  waa 
thickly  covered  with  miliary  tubercle  of  the  size  of  duck-ahot ; 
it  waa  blood-atained,  and  firmly  attached  to  the  inner  surface  of 
the  left  lung,  which  presented  a  similar  appearance.  The  left 
lung  waa  covered  with  false  membrane,  reduced  in  volume,  and 
camified,  with  the  exception  of  the  apex,  which  was  attached  to 
the  chest-wall,  and  contained  some  air;  in  the  base  of  this  lobe 
there  was  a  nodule  of  sanguinous  extravasation,  and  in  its  centre 
a  caseoua  mass  as  lai^e  as  a  hazel-nut ;  a  few  caseous  maascB 
of  smaller  size  existed  in  the  apices  of  both  lungs.  The  lower 
lobe  was  nowhere  adherent,  and  lay  across  the  spinal  column, 
its  inner  suriace  being  attached,  as  already  stated,  to  the  peri- 
cardium, which  lay  to  the  right  of  the  middle  line ;  the  base  of 
the  heart  corresponding  to  the  right  fourth  intercostal  space  in 
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the  nipple-line,  and  the  apex  on  the  same  level,  l>\it  internally 
to  the  base.  The  areolar  tissue  of  the  anterior  mediastinum  was 
of  a  gelatinous  character,  and  infiltrated  with  aenun.  The  right 
lung  was  partially  attached  by  ita  anterior  siuiace  to  the  chest- 
wall  ;  the  base  was  dark  and  congested,  but  resonant.  Several 
large  Ijinphatic  glands  of  stony  hardness  surrounded  and  com- 
pressed the  right  subclavian  artery ;  the  bronchial  glands  were 
likewise  enlarged.  Several  pints  of  dark  blood-stained  serum 
were  found  in  the  left  pleura,  displacing  the  pericardium  to  the 
right  side. 

In  relation  to  double  cardiac  impulse,  I  have  already  ex- 
pressed my  opinion,  that  the  second  shock  is  due  to  the  abrupt 
expansion  or  diastole  of  a  dilated  and  hypertropliied  left  ven- 
tricle. In  the  case  above  narrated,  the  first  and  stronger  im- 
pulse coincided  with  cai-otid  pulsation,  and  preceded,  by  a  very 
slight  but  appreciable  interval,  that  of  the  radial  artery  ;  it  was, 
therefore,  the  representative  of  the  normal  impulse  of  the 
heart ;  the  second  and  weaker  impulse  waa  no  less  certainly 
ventricular,  because  felt  in  the  same  situation  as  the  first,  viz., 
at  and  immediately  above  the  apex  only ;  and  diastolic,  because 
coincident  in  time  with  the  first  and  louder  element  of  the  double 
second  sound,  which  I  have  already  shown  to  represent  the  nor- 
mal second  sound  In  reference  to  the  doctrine  of  Hope,  imply- 
ing a  necessary  dependence  of  double  shock  upon  adhesion  of 
the  pericardium,  as  the  starting  point  of  the  pathological  series 
issuing  in  hypertrophy  of  the  heart,  and  as  iEustrating  the  error 
involved  in  that  doctrine,  the  case  is  Ukewise  interesting.  No 
adhesion  whatever  existed,  and  yet  double  impulse  was  well 
pronouncMl,  and  associated  with  dilated  hypertrophy  of  the  left 
ventricle  exclusively. 

Temporary  and  fluctuating  mitral  reflux  murmur  I  can  attri- 
bute only  to  partial  yielding  of  the  wall  of  the  left  ventricle  in 
systole,  and  consequent  displacement  of  the  valve.  It  might  be 
supposed  due  to  localized  friction  on  the  left  side  and  exterior  of 
the  pericardium,  roughened  by  tubercular  deposition  and  recent 
exudation  of  lymph ;  but  in  that  case  ita  rhythm  would  have 
been  in  some  degree  respiratory,  its  quality  in  all  probability 
harsh,  its  regularity  much  deranged,  and  ita  seat  of  greatest  in- 
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tensity  more  remote  from  the  mesian  line.  Yet,  I  am  willing  to 
confess  the  existence  of  some  doubt  in  my  mind  that  it  was  not 
caused  by  exo-pericardial  friction,  because  of  the  actual  firm- 
ness of  the  ventricular  walls  as  determined  by  the  autopsy,  and 
the  final  cessation  of  the  murmur  on  the  third  day  after  admit- 
tance. 

Localized  tubercular  deposition  on  the  exterior  of  the  peri- 
ceudium  and  corresponding  portion  of  the  pleura,  is  not  common, 
and  is  worthy  of  being  recorded  as  the  possible  cause  of  an 
acoustic  phenomenon  liable  to  be  confounded  with  endocardial 
murmur.  Suppression  of  either  radial  pulse,  whilst  the  other  is 
perceptible,  will  be  found  due,  in  ninety-nine  out  of  one  hun- 
dred cases,  to  the  pressure  of  an  aneurism,  or  of  enlarged  lym- 
phatic glands  in  the  neck  or  axilla.  If,  therefore,  aneurism  be 
excluded,  the  diagnosis  of  glandular  pressure  upon  the  main 
artery  of  the  Umb  may,  with  equal  confidence,  be  made. 

Case  X. — Circumscribed  Pericarditis  confined  to  the  Boot  of  the 

Pulmonary  Artery, 

Y.,  a  girl  of  sandy  complexion,  aged  about  twenty,  ad- 


mitted in  May,  1871.  Has  had  rheumatism,  and  at  the  date 
of  admittance  suffered  from  that  disease  in  a  sub-acute  form, 
the  attack  having  commenced  three  weeks  previously.  The 
left  hand  and  forearm  were  stiff  and  wasted,  and  there  was 
considerable  tumefaction,  without  tenderness,  over  the  left 
internal  condyle  of  the  humerus.  There  was  slight  pain  and 
swelling  of  the  joints  of  the  right  arm ;  scarcely  any  febrile 
action ;  pulsation  and  sounds  of  heart  normal,  with  the  excep- 
tion that,  over  the  inner  portion  of  the  left  third  intercostal 
space  close  to  the  sternum,  a  harsh  grating  sound  was  heard 
accompanying  the  first  sound  of  the  heart ;  it  was  strictly  limited 
to  the  situation  mentioned,  audible  over  a  space  not  larger  than 
the  bell-end  of  the  stethoscope,  intensified  by  pressure,  and 
barely  audible  when  pressure  was  not  made.  There  was  no 
murmur  at  the  right  base,  or  in  the  neck. 

After  a  residence  in  hospital  of  about  a  month's  duration,  she 
left  on  the  1st  of  June,  improved  in  general  health,  and  free 
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from  pain,  but  withoiit  any  alteration  having  taken  place  in  the 
character  or  intensity  of  the  mnmmr. 

In  addition  to  "  auricular  pericardial  friction,"*  characterized 
hy  frottcmmt  of  presystolic  rhythm,  and  limited  to  one  or  both 
auricles,  basic  pericarditis,  without  implicating  the  ventriclea 
proper,  may  likewise  yield  an  attrition-aound  simulating  endo- 
cardial murmur.  In  such  case  the  frict ion-sound  is  strictly  sys- 
tolic in  rhythm,  and  due  to  pericarditis  involving  the  roots  of 
the  great  arteries  exclusively.     It  is  remarkably  persistent 

The  case  just  narrated  was  on  example  of  this  kind ;  the  effused 
fibrin  having  been  limited  to  the  root  of  the  pulmonary  artery. 

Case  XI. — Pericarditis  with  Effusion;  Recovery. 

Margaret  B.,  ^ed  fifty,  admitted  October  8th,  1867;  health 
good  up  to  the  preceding  summer,  when,  after  the  sudden  retro- 
cession of  a  cutaneous  eruption  (kind  not  known)  she  began  to 
suffer  from  palpitation.  A  mouth  previous  to  admittance  she 
was  attacked  with  pain  in  the  left  side,  accompanied  with  diffi- 
culty of  breathing ;  swelling  of  feet  and  abdomen  subsequently 
took  place. 

At  the  date  of  admittance  the  feet  and  legs  were  much  swollen 
and  slightly  congested  ;  there  was  some  liquid  in  the  peritoneum, 
and  a  good  deal  of  subcutaneous  serum ;  pulse  scarcely  to  be  felt 
at  wrist,  but  counted  by  heart  it  registered  138;  cardiac  action 
feeble  and  irregular,  and  no  impulse  perceptible ;  sounds  masked; 
precordial  dulness  extended  to  the  left  one  and  ii-balf  inch  out- 
side nipple-line,  to  the  riglit  edge  of  the  sternum,  and  upwards 
one  and  a-half  inch  above  level  of  nipple ;  respiration  embar- 
rassed ;  cough,  with  mucous  expectoration.  St  Calomel,  gr.  sa, 
secunda  q.  hor& ;  blister  to  precordium,  and  chloric  ether  (3sa) 
in  camphor  water  every  third  hour;  wine.  Dorsum  of  left  foot 
punctured  to  allow  escape  of  serum. 

14th.  Pulse  (counted  by  heart)  72,  very  weak,  and  impercep- 
tible at  wrist ;  precordial  dulnesa  less  extensive  towards  the  left, 
and  extending  on  right  side  only  to  middle  line ;  cardiac  impulse 
now  perceptiljle ;  both  sounds  distinctly  heanl,  and  a  rough, 
•  Hjde  Salter,  LanM,  July  29th,  1871. 
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jarring,  and  superficial  quaai-murmur  with  the  first  sound  is 
occasionaUy  heai-d  over  the  base,  loudest  to  the  left  of  the  middle 
line,  and  faintly  audible  at  the  apes. 

15th.  5i.  Emplast.  hydmrg.,  3ss;  Pulv.  opii,  gr.  x.  Ft.  em- 
plastr.,  super  cord,  applicand. ;  atop  pills,  and  continue  mixture ; 
punctiu^  on  dorsuto  of  left  foot  discharging  serum  freely.  Re- 
turned home,  at  her  own  desire,  the  pulse  then  being  intermit- 
tent and  irregular,  and  the  cardiac  phenomena  as  previously 
described. 


Case  XII. — Chronic  Pericarditis  and  PUuritis ;  Suppression  of 
Right  Badial  Pulse ;  Death. 

James  F.,  aged  thirty-eight,  bricklayer,  admitted  February 
10th,  1871.  Haa  had  occasional  haemoptysis  during  the  last 
six  years ;  breathing  has  been  short  the  last  two  years ;  has 
drunk  hard.  On  the  1st  Febniary  began  to  experience  a  sen- 
sation of  fulness  and  dragging  in  the  lower  part  of  left  side ; 
this  continued  up  to  the  7th  inst.,  when  he  was  suddenly 
attacked  with  dyspncea  of  an  lU'gent  kind.  The  paroxysm  soon 
subsided,  but  his  breathing  continued  much  oppressed  to  date 
of  admittance.  Breathing  was  then  greatly  embarrassed,  thirty- 
six  in  the  minute;  thoracic  movement  free  and  equal  on  both 
sides,  but  supra-sternal  and  left  supra-clavicular  space  sank  iu 
with  respiration.  Resonance  was  normal  on  both  siilea ;  and  on 
r^ht  side  respiratory  sound  waa  loud  and  harsh,  with  sparse 
r&les,  but  on  left  it  was  everywhere  feeble,  and  in  infraclavi- 
cular region  almost  nil.  Pulse  120,  full  and  regular  on  left, 
but  on  right  side  it  was  scarcely  perceptible ;  the  artery  was 
tortuoua,  and  the  fingers  clubbed. 

March  5th.  There  is  now  general  bronchitis,  with  gargouille- 
■ment  in  left  front  and  in  right  posterior  base.  Friction-sound 
has  existed  for  some  weeks  past  over  lower  left  side,  and  to-day 
it  is  audible  over  left  boundary  of  pericardium,  where  it  coin- 
cides with  both  respiration  and  cardiac  impulse,  but  only  in  the 
recumbent  posture.  For  some  weeks  before  death  the  left  side 
was  absolutely  dull,  and  respiration  was  faintly  audible  only 
behind.     Died,  April  26tlL     About  four  pints  of  blood-stained 
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serom  were  found  in  the  left  pleiira ;  the  left  lung  wa.i  enveloped 
throughout  in  a  thick  layer  of  false  membrane,  and  was  adherent 
to  tbe  pericardium,  but  nowhere  to  the  chest-wall.  The  lung  was 
reduced  in  volume  and  partially  camified,  and  in  its  apex  were 
some  masses  of  crude  ttiberele,  and  a  smooth-walled  cavity  the 
size  of  a  filbert.  With  this  cavity  no  bronchial  communication 
could  be  traced,  nor  did  water  injected  into  the  principal  bron- 
chus find  entrance  into  it  The  right  lung  was  univereally 
adherent ;  the  pericardium  greatly  thickened  and  rough  on  its 
inner  surface;  it  was  incorporated  with  both  pleurre  by  false 
membrane  half  an  inch  thick.  In  the  pericardial  sac  was  a  pint 
of  amber-coloured  serum.  The  surface  of  the  heart  and  the  roots 
of  the  great  vessels  were  completely  enveloped  in  false  meiu- 
brane  of  a  reticular  and  granular  character,  and  two  to  three  lines 
thick.  The  heart,  which  was  pointetl  at  the  apex,  weighed  four- 
teen and  a-half  ounces ;  the  outer  surface  of  the  right  ventricle,  to 
the  depth  of  one  half  its  thickness,  was  composed  of  pure  adeps ; 
its  muscular  structure  was  pale  and  everywhere  granular,  and 
no  stri*  were  visible.  The  left  ventricle  was  half  an  inch  thick, 
and  dilates! ;  the  aorta  was  slightly  atheromatous  in  a  few  spots ; 
valves  all  healthy ;  some  flakes  of  fibrin  were  found  in  the  right 
ventricle,  extending  into  the  pulmonary  arteiy.  lu  the  recum- 
bent posture  the  left  lung  advanced  as  far  as  the  investing  false 
membrane  allowed,  and  by  approximating  the  pericardium  to 
the  heart,  became  accessory  to  the  friction-sound  which  accom- 
panied both  the  movements  of  the  heart  and  of  the  lungs.  The 
extra  weight  of  the  heart  was  in  greatest  part  due  to  the  thick 
layer  of  false  membrane  by  which  it  was  enveloped ;  and  the 
great  tespiratmy  distress  exhibited  during  the  last  weeks  of  life 
was  in  a  great  degree  due  to  fatty  transformation  and  failure  of 
the  right  ventricle. 

I  regret  that  no  examination  of  the  r^ht  supraclavicular 
region  was  made,  with  a  view  to  ascertaining  the  cause  of  sup- 
pression of  the  right  radial  pulse. 

Case  XIII. — Rheumatic  Endo-pericarditis  ;  Rtcowrt/. 

Jane  A.,  aged  twelve  years,  admitted  October  31st,  1870,  for 
subacute  rheumatism ;  ill  a  week  before  admittance.    When  she 
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was  first  examined  a  suspicious  prolongatioB  of  first  sound  vob 
detected  at  the  apex,  which,  after  a  few  days,  assumed  all  the 
characters  of  a  murmur, 

November  20tlL  Apex-murmur,  distinct,  sj^tolic,  and  soft; 
double  pericardial  friction-sound  over  precordiura  generally,  ex- 
tending upwards  to  left  cla\'icle,  but  not  heart!  at  apes,  the 
second  element  being  postdiastolic ;  pulse  108 ;  no  pain  in  joints, 
or  over  heart. 

26th.  Both  elements  of  friction-sound  synchronous  with 
sounds  of  heart. 

29th.  One  friction-sound  only  audible  at  base,  systolic  in 
rhythm,  and  harsh  in  quality,  but  not  audible  at  right  second 
coato-stemal  joint,  nor  in  the  carotids  ;  no  fremitus.  Is  conva- 
lescent, and  taking  iron  and  quinine. 

30th.  No  basic  murmur  whatever  audible,  but  at  left  apes  a 
distinct  soft  systolic  murmur  exists.    Diachai^ed. 

Case  XIV.* — EJnumaiw  Pericarditis  engagiTig  espt^^Ug  tkt 
Root  of  the  Pulmonary  Artery ;  Tvltrcular  Softening  of  Left 
Luiig ;  Recovery. 

Peter  D.,  aged  twenty-two  years,  carriage-smith ;  had  rheuma- 
tism two  years  anterior  to  date  of  admittance  on  the  ISth  of 
February,  1869.  Taken  iU  eight  days  preriously  wilh  pain  in 
knees  and  general  muscular  tenderness.  When  admitted,  his 
wrists  were  swollen  and  red ;  perspired  freely ;  heart's  action 
obscure  ;  sounds  muffled  and  of  a  suspicious  character.  St 
Lemon-juice,  5s8,  3tia  q.q.  horft. 

20th.  Pulse  132,  full  and  dicrotic,  but  soft;  respiration  72. 
Last  night  he  was  attacked  with  pain  "  in  the  stomach,"  which,  - 
doubtless,  was  precordial,  and  was  relieved  promptly  by  the  ap- 
plication of  two  leeches  by  the  resident  pupil,  Mr.  Kelly,  Pre- 
cortlial  dulness  now  extended,  and  sounds  scarcely  audible  at 
apex.  At  left  base  a  faint  friction-aound  exists.  To  have 
calomel,  gr.  ss,  with  James'  powder,  gr.  j,  every   hour ;  and 

*  This,  and  all  subsequent  cue>  of  pericarditii  publiaheJ  in  thu  work,  oune  unJct 
tha  noUcB  of  the  author  »(ler  the  liat  (mm  which  his  nvengiM  wi-re  iledoced  WM 
made  out,  and,  oonaei|uently,  are  not  includtui  in  it. 
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drachm-doses  of  spirit  of  nitrous  ether  and  spirit  of  juniper, 
every  second  hour. 

21st  Diarrhoea;  pulse  132;  respiration  48;  extended  pre- 
cordial dulneaa,  and  no  friction-aouud  audible ;  bronchitis,  and 
congestion  of  posterior  bases  of  both  lungs.  Mercury  to  be 
stopped,  and  patient  to  be  dry  cupped  behind.  To  have  thrice 
daily,  in  mixture,  gr.  iij  of  compound  powder  of  chalk,  with 
HL  V  of  tinctm-e  of  opium. 

23rd.  Pulse  132 ;  respiration  60 ;  heart-sounds  obscure  and 
weak.  To  have  gr.  iij  of  citrate  of  iron  and  quinine  thrice  daily; 
wine  and  porter. 

26th.  Pidse  108  ;  respiration  48  ;  over  left  third  intercostal 
space  near  tlie  margin  of  the  sternum,  t.c,  over  root  of  pul- 
monary artery,  there  is  a  "  to-and-fro  "  friction-sound,  each 
element  being  double,  and  counting  156,  whilst  th^  radial 
pulse  was  only  108;  one  inch  lower  down,  at  level  of  nipple, 
only  a  single  rub  is  heard,  wliich  is  synchronous  with  the  radial 
pulse. 

Friction  was  suspended  on  the  27th,  but  was  again  heard  on 
the  28th,  and  on  the  2Dth  it  was  masked  by  loud  ra,les.  On  that 
day  the  patient  was  very  weak  and  nervous ;  breathing  greatly 
embarrassed ;  both  bases  dull  posteriorly.  A  large  blister  was 
applied  here. 

March  3rd.  Pulse  120 ;  respiration  60 ;  cough  troublesome, 
and  expectoration  thin,  frothy,  and  slightly  tinged  with  blood ; 
both  sides  comparatively  dull  behind,  with  a  peculiar  tympani- 
tic note  below  angle  of  left  scapula,  over  a  space  of  a  hand's 
breadth. 

4th.  Pulse  108,  soft,  full,  and  compressible ;  respiration  36  ; 
less  cough ;  loud  gurgling  rAles  in  upper  left  front. 

8th.  Geneml  softening  of  left  lung  ;  apex-beat  in  fifth  inter- 
costal space,  half  an  inch  outside  nipple-line  ;  pulse  96 ;  slight 
hectic  flush,  and  perspiration  at  n^ht ;  expectoration  frothy  and 
mixed  with  blood. 

11th,  Pulse  96 ;  no  perspiration  ;  less  cough ;  respiration  24  ; 
rales  and  dulnesa  above  nipple  diminished ;  apex-pidsation  iu 
nipple-line  and  fourth  intercostal  apace ;  small  purpuric  spots  on 
,  feet  and  legs ;  has  been  out  of  bed  for  the  last  two  days, 

29» 
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April  8th.  Sl%ht  cough,  with  night  aweata ;  breathing  quick ; 
totigue  clean,  and  appetite  good ;  haa  gained  flesh. 

In  reference  to  the  subject  tinder  discussion,  the  most  note- 
worthy feature  in  this  case  is  the  multiplication  of  friction- 
sounds  in  the  site  of  the  pulmonary  artery,  a  conse<|uence,  no 
doubt,  of  the  undulatory  movements  of  tliat  vessel  in  alternate 
distension  and  reaction ;  and  this,  whilst  one  inch  lower  down  a 
single  frotttvient  only  existed,  which  was  synchronous  with  the 
first  sound  of  the  heart. 


Case  XV. — Reneil  Disease;   Chronic  Pericarditis;   C(ir<litic 
ffi/peiirophi/  aiid  Hepatic  Congestion;  Death. 

John  C,  aged  twenty-eight  years,  brewer's  carter,  of  sandy 
complexion,  admitted  September  19th,  1870.  Fourteen  we^s 
previously  his  feet  became  swollen,  and  a  fortnight  later  he  had 
palpitation,  and  he  noticed  enlargement  of  the  liver.  Three 
days  before  admittance  he  had  l>ilioiis  vomiting  and  coughed  np 
some  florid  blood,  and  on  the  day  of  admittance  he  had  a  rigor. 
Never  had  rheumatism.  "When  admitted  lie  was  pale,  and  un- 
able to  retain  food  or  drink  of  any  kind.  The  vomited  matter 
was  tinged  with  bile.  Pulse  84,  regular,  and  verj-  weak  ;  feet 
swollen  ;  urine  rfl2,  contaiiung  lithates,  but  no  albumen ;  hepa- 
tic didness  extended  down  nearly  to  the  umbihcua,  and  upwuds 
to  the  level  of  the  fifth  rib;  epigastric  hollow  obhterated,  and 
hepatic  surface  smooth,  but  very  tender  to  pressure ;  no  dis- 
coverable splenic  enlargement ;  urgent  dry  cough,  by  which 
pain  in  region  of  liver  is  aggravated.  The  apex  of  heart  pul- 
sated two  inches  outside  tlie  nipple-line,  in  the  sixth  intercostal 
space ;  and  here,  for  a  period  of  two  days,  a  hmii  de  cuir  luu/ 
was  heard,  which  on  the  first  day  was  systolic,  and  on  the 
second  day  diastolic  in  rhythm.  Small  doses  of  calomel  and  • 
James'  powder  were  given,  but  promptly  rejected  ;  leeches  and 
poiUtices  were  applied  at  the  epigastrium ;  wine,  beef-tea,  and 
ice  were  administered.  Much  relief  was  experienced  from  tlie 
leeching. 

For  a  period  of  about  ten  days  the  friction-sound  now  ceased 
to  be  audible.     On  October  2nd  it  was  again  heard,  and  was 
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then  Byatolic  in  rhythm ;  and  on  the  following  day,  whilst  the 
apex  frolteiiient  preserved  the  same  rhythm,  a  double  frictifin- 
sound  of  a  decided  character  was  audible  over  the  remaiuder  of 
tlie  precordiiua. 

The  general  condition  of  the  patient  waa  now  improved;  pulse 
regidar,  stomach  lesa  irritable,  cough  nearly  gone,  and  a  few 
rSles  only  audible.  A  mercurial  and  opiate  plaster  was  applied 
to  the  precordium. 

5th.  A  fine  systolic  froUentctit  exists  at  apex,  but  is  not 
audible  in  axilla  ;  elsewhere  in  precordium  a  rough  double 
friction-sound  is  heard ;  icdema  of  feet,  legs,  and  scrotum. 

16th.  Since  date  of  last  report  the  prepuce  has  been  re- 
peatedly punctured  to  facilitate  micturition ;  the  pulse  varied 
much,  occasionallyintermitting;  the  stomach  continued  irritable, 
and  the  precordial  sounds  varieil  little.  On  thia  day,  however, 
cardiac  action  and  sounds  being  normal,  no  attrition  or  other 
sounds  are  anywhere  audible ;  precordial  dulnefls  of  nonual 
extent;  and  stomach  capable  of  retaining  sohd  food. 

ISth.  The  phenomena  of  cardiac  action  are  remarkable ; 
both  sounds  are  seemingly  reduplicated,  so  that  four  sounds, 
occurring  in  rapid  succession,  correspond  to  a  single  beat  of  the 
radial  pulse,  which  is  regular,  of  nioderat-e  strength,  and  eighty- 
four  in  the  minute.  These  reduplicated  sounds  are  in  some  de- 
gree masked,  but  they  mimic  the  normal  sounds  of  the  heart,  and 
are  audible  throughout  the  precordiimi.     {Bruit  de  rappcl.) 

On  the  following  day  (19th),  only  three  sounds  were  audible, 
the  first  two  of  which  corresponded  in  rhythm  with  the  cardiac 
impulse,  and  represented  the  normal  first  sound ;  and  on  the  20th, 
the  sounds  vei-e  again  only  two  in  numbei',  and  of  the  character 
exhibiteil  before  the  18tli,  i.e.,  slightly  dulled  but  otherwise 
normal  The  patieut  had  a  sensation  of  "  dragging"  at  the  apex 
with  each  action  of  the  heart.  Digitalis  was  now  given  in  HLx 
doses  of  the  tincture  every  third  hour,  with  an  ef^ual  quantity  of 
spirit  of  nitrious  ether.  Urine  increased  in  quantity,  and  tedema 
of  genitals  and  of  lower  limbs  decreased ;  cough  had  nearly 
ceased,  but  some  bloody  sputa  had  appeared. 

26th.  Great  cedenia  of  left  arm  and  hand,  and  of  lower  limbs  ; 
pulse  108  and  weak,  but  regular ;  congestion  of  posterior  base  of 


464  DISEASES  OF  THE  HEART. 

right  lung ;  sputa  bloody,  and  patient  somnolent,  but  hopeful. 
A  loud  Itntit  de  cu.ir  neuf  is  audible  all  over  precordiuni,  also 
beneath  both  clavicles,  on  both  sides  of  back,  and  along  spine  to 
lower  dorsal  region ;  its  rhythm  ia  double,  one  portion  being 
synchronoua  with  the  inipxilse  and  first  sound,  and  the  other 
posterior  in  time  to  the  second  sound,  i.e.,  one  was  aystolic,  and 
the  other  postdiaatolic.  Frimis&emeiU  perceptible  all  over  pre- 
cordium,  and  a  tremulous  movement  of  the  intercostal  spaces  Lo 
some  extent  visible,  corresponding  in  time  with  the  double  frot- 
tement.  There  ia  no  retraction  of  the  epigastrium  or  intercostal 
spaces,  and  no  distention  of  the  jugulars,  or  venoiia  collapse  iu 
the  neck. 

27th.  The  patient  complains  of  acute  pain  in  the  re^on  of 
the  heart;  at  the  base  a  loud  harsh  double /roHcwwni  is  audible, 
and  at  the  apex  a  double  attrition-sound  of  similar  rhythm,  but 
higher  pitch,  and  musical  quality.  Precordial  pain  relieved  by 
a  leech,  from  the  bite  of  which  there  was  rather  copious  bleed- 
ing, and  on  the  following  day  the  patient  was  very  weak  ;  pnlse 
96,  regular,  and  feeble ;  cardiac  action  likewise  feeble,  and  fric- 
tiou-soimds  less  loud  but  otherwise  unaltered,  and  still  ftuntly 
audible  under  both  clavicles.  CEdema  of  genitals  and  lower 
limbs  now  extreme,  and  seems  likely  to  give  rise,  by  tension,  to 
gangrenous  iuHammation  and  slougliing  of  the  integument  of  the 
thighs. 

28tL  Punctures  ireely  made,  from  which  there  was  a  copious 
flow  of  serum.  The  haggard  and  wasted  aspect  of  the  fac6  now 
characteristic ;  breathing  much  oppresseil,  and  stomach  occaaiou- 
ally  rejects  food  and  drink.  Death  occurred  Sunday,  October 
30tb. 

Post  morte?n  examination  twenty-four  hours  later.  Tliere  was 
thickening  and  opacity  of  the  peritoneum,  but  no  ascites.  The 
capsule  of  the  liver  was  thickened  and  white  over  a  space  of  one 
and  a-half  inch  in  diameter  at  each  aide  of  the  suspensory  liga- 
ment The  liver  was  somewhat  enlarged,  but  otherwise  unaltei-ed. 
Each  pleural  cavity  contained  about  a  quart  of  clear  serum.  The 
lungs  were  sound,  with  the  single  exception  that  the  lowl^r  lobe 
of  the  right  was  congested  and  osdematous.  In  the  pericardium 
about  six  ounces  of  viscid  amber-tinted  liquid  were  found,  which, 
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ou  microscopic  examination,  exhibited  blooil-corpusdes  and  com- 
pound granular  eelk.  The  heart  was  glob\ilar  in  figure,  and 
hypertropliied ;  it  weighed  eighteen  ounces.  Tlie  left  ventricle 
^vas  much  hypertrophied,  and  somewhat  dilated,  its  walla  below 
the  base  being  more  than  half  an  iuch  thick.  The  right  chambers 
were,  as  to  capacity  and  thickness  of  walls,  strictly  normal ;  valvea 
everywhere  normal  and  competent.  On  the  anterior  surface  of 
the  right  ventricle  a  patch  of  rough  fibrinous  deposit  was  found  : 
it  was  three-fourths  by  half  an  inch  in  diameter,  and  coarsely 
striated  at  an  acute  angle  with  the  long  axis  of  the  heart ;  and 
on  the  parietal  layer  of  the  pericardium  a  similar  patch,  corres- 
ponding m  situation  and  extent,  existed.  Ou  the  posterior  sur- 
face of  the  heart  two  patches  of  the  same  character  were  found ; 
one  upon  the  visceral,  and  the  other  on  the  parietal  pericardium. 
A  large  patch  was  likewise  found  on  the  right  auricle ;  and 
another,  but  smaller,  on  the  left  apex.  In  these  several  situa- 
tions flakes  of  white  and  partially  attached  fibrin  depended  from 
the  surface  of  the  heart.  The  librin  was  everywhere  white  and 
skein-like,  and  entirely  devoid  of  blood-vessels  or  spots ;  it 
loosely  adhered  to  the  heart,  and,  microscopically  examined,  Was 
filamentous  in  structure.  Kidneys  small,  granular,  and  pale ;  on 
section,  cortex  was  thick,  and  presented  excess  of  fibrous  struc- 
ture, with  much  fat  in  gramiles  and  large  masses ;  atirface  of  sec- 
tion was  generally  pale,  and  pyramids  reduced  in  size. 

This  case  well  illustrates  the  unsteadiness  of  the  abnormal 
sounds,  as  to  number,  rhythm,  and  site.  The  loudness  and  the 
extensive  diifusiou  of  the  frottcment  in  connexiou  with  hyper- 
trophy of  the  heart ;  and  the  blanched  appearance,  low  organiza- 
tion, and  non-adhesive  character  of  the  effused  lymph,  distinctive 
of  chronic  pericarditis  of  renal  origiu,  are  likewise  noteworthy. 

Case  XVI. — Circumscribed  Pericarditis  erigaging  tlie  Root  of  the 
Palwmary  Artery  (mly ;  Persistent  Frottcment ;  Eecomry. 

Maiy  A.  K.,  aged  thirty-two  yeai-s,  admitted  into  hospital, 
January  13th,  1872,  for  mild  rheumatism  engaging  the  smaller 
joints  of  feet  and  hands,  and  attended  with  perspiration  and 
vascular  excitement.     Had  a  similar  attack  twelve  years  pre- 
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vioualy.  Two  days  after  admittance  a  faint  double  friction- 
8ound  was  heard  over  the  root  of  the  pidmouary  arteiy ;  it  was 
not  attended  with  fr^missc-nmnt,  and  was  inaudible  elsewhere. 
The  patient  was  restored  \o  perfect  health  in  the  course  of  a 
fortnight,  under  alkaline  treatment ;  but  the  friction-sound  in 
the  original  situation,  to  the  left  of  the  sternum,  continued  un- 
altered at  the  date  of  her  discharge. 

Case  XVII. — Circumscribtd  Pericarditis ;  Recoeery. 

Kate  M.,  aged  fourteen  years,  admitted  February  7th,  1872, 
Two  days  before,  she  complained  of  pain  in  the  feet,  and  on  Uic 
date  pf  admittance,  in  the  right  hand,  the  fingers  of  which  were 
swollen.  Pulse  96,  regultu- ;  pericardial  systolic  frottement  con- 
fined to  root  of  pulmonajy  artery,  and  accompanied  with  feeble 
fi'emitus  at  acme  of  expiration.  Discharged  cured  after  a  few 
weeks'  I'esidence,  the  pericardial  attrition-sound  having  con- 
tinued unaltered  up  to  that  date. 

Case  XVJII. — Eluvmatic  Pericarditis  uith  Efftmon  ;  Ptcavtry. 

James  F.,  aged  seventeen  years,  admitted  under  Dr.  NixoD, 
November  17th,  1871.  At  Doctor  Nixon's  request  1  examined 
the  patient,  and,  by  his  kind  permission,  learned  the  followiiij; 
particulars  respecting  him.  He  had  always  been  delicate,  and 
had  rheumatism  three  years  previously ;  was  again  attacked  with 
pain  and  swelling  of  the  small  joints  of  the  feet  a  few  daj"8  prior 
to  admittance.  The  disease,  as  commonly  happens  in  such  cases, 
migrated  to  the  hands,  and  the  patient  was  suffering  acutely 
when  I  visited  him  with  Dr.  Nixon,  The  pulse  was  rapid,  but 
regular;  the  superficial  epigastric  veins  engorged  and  tortuous, 
but  no  veuoua  congestion  of  the  neck ;  precordial  dulness  noniui] 
in  extent ;  the  heart's  action  tumultuous,  but  its  soujids  normal, 
with  this  exception,  namely,  that  iu  the  second  intercostal  space 
of  tlie  left  side,  close  to  the  sternum,  and  over  a  apace  equal  in 
size  to  the  bell-end  of  the  stethoscope,  a  sharp  grating  noise 
accompanied  the  second  sound ;  a  fremitus  was  likewise  per- 
ceptible in  the  same  situation ;  but  neither  phenomenon  was 
elsewhere  discoverable. 
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Having  never  previously  heard  a  sijigle  pericarcliftl  friction- 
aound  of  diastolic  rhythm.  I  expressed  the  opinion  that  the  sound 
in  i|iieation  was  an  example  of  the  exceedingly  rare  phenome- 
non, a  regurgitant  murmur  in  the  pulmonary  artery. 

In  the  course  of  a  tew  days  loud  and  characteristic  pericardial 
friction-sound  of  double  rhythm  was  audible  throughout  the 
precoidiimi,  and  no  doubt  could  exist  as  to  the  nature  of  the 
case.  Effusion  rapidly  set  in,  and  the  patient  for  several  days 
was  on  the  point  of  death ;  but,  under  the  judicious  treat- 
ment of  Dp.  Nixon,  with  a  mild  preparation  of  iron,  and  an 
ample  allowance  of  wine,  the  liquid  effusion  was  gradually  dis- 
persed, the  double  frottevient  returned,  and  ultimately  ceased, 
the  superficial  venous  engorgement  of  the  abdomen  disappeared, 
and  the  patient,  restored  to  comparatively  good  health,  was  dis- 
charged. 

I  did  not  at  the  time  venture  upon  an  explanation  of  the 
localized  venous  engoi^ement  of  the  abdominal  wall ;  nor  have 
I  since  been  able  to  suggest  a  plausible  solution  of  the  difficulty. 
The  strictly  diastolic  rhythm  of  the  localLied  pericardial  friction- 
sound  at  the  outset,  constitutes,  however,  the  principal  featui'e 
of  interest  in  this  case;  it  is  the  only  example  of  the  kind  I  have 
met  with.  The  error  of  diagnosis  arising  from  the  rarity  and 
eccentric  character  of  the  phenomenon,  which  the  harsh  quality 
of  the  sound  should  have  prevented,  was  quickly  and  rudely  ex- 
posed in  the  progress  of  the  case. 

Case  XIX. — Blieumalic  Endo-pericardilie ;  Becovtry. 

Matthew  R.,  i^d  thirty-three  years,  carpenter,  intemperate, 
admitted  March  Uth,  1872,  for  subacute  rheumatism  engaging 
the  smaller  joints  of  the  feet  and  hands,  and  migratory  in  charac- 
ter. He  was  thin,  pale,  and  weak,  suffeiing  much  from  articular 
pain,  which  deprived  him  of  sleep,  but  was  not  accompanied  by 
swelling  or  cardiac  complication.  The  ti'eatment  consisted  in 
large  doses  (fifteen  and  thirty  grains  respectively)  of  bicarbonate 
and  acetate  of  potash,  with  five  drops  of  tincture  of  aconite,  re- 
peated every  second  hour :  it  was  not,  however,  attended  with 
much  benefit.  Opium  was  subsequently  given  in  gr.  j  doses 
every  fourth  hour,  with  decided  relief  of  pain ;  and  the  affected 
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joints  were  stuped  with  warm  laudanum,  and  wrapped  in  carded 
cottoa 

Maroli  25tb.  Pulfle  96,  soft,  and  regular  ;  some  blood  in 
sputa ;  base  of  left  lung  congested,  and  loud  sawing  frotUmerU 
audible  all  over  precoi-dimu  and  left  front ;  aJso  towards  the 
right  aide,  as  far  as  the  riglit  sterno-clavicular  articulation,  but 
not  in  the  neck  or  posteriorly ;  it  is  double,  corresponding  to  the 
sonnda  of  the  heart,  but  audible  during  expiration  only;  nofri- 
inisse^nent,  or  carotid  pulsation ;  stabbing  pain  at  the  ape\  of  the 
heart;  breathing  tranquil,  and  24  in  the  minute.  Precordial 
pain  was  entirely  relieved  by  the  application  of  two  leeches,  fol- 
lowed by  a  warm  poultice.  Calomel  was  given  in  doses  of  gr. 
j  every  hour.  On  the  following  day  a  mitral  systolic  and  sub- 
stitutive murmur  existed  at  the  apex ;  and  on  the  27th,  a  single 
friction -sound  was  audible  at  the  left  base,  and  at  the  apex  a 
double /n3Hcwi*?i(,  through  which  the  soft  systolic  mitral  murmur 
was  distinguishable,  Pidse  108.  No  increase  of  precordial  dul- 
ness.  This  man  was  discharged  in  the  first  week  of  April  quite 
free  from  pain.  No  precordial  friction-sound  then  existed,  but 
the  apex-systolic  murmur  was  still  distinctly  audible. 

Case  XX. — Strain,  foUowed  by  Pain  in  the  ckc^t,  DyBpnaa,  and 
Dysphagia ;  Dulnrss  on  Percussion  over  ike  kft  side  of  the 
chest  with  absence  of  Respiratory  sound  and  of  Vocal  Fremi- 
tus ;  Displacement  of  tlie  Heart  to  riglU  sids ;  Pericardial 
Frottement ;  ReinarkcAle  Rapidity  of  Pulse  ;  AggravaUd 
Dyspncea,  and  Orthopnaa ;  Death  hy  Asthenia.  Copious 
Effusion  of  Serum  into  the  Irft  pleural  cavity ;  Caruxroat 
Solidification  of  the  left  lung,  with  Adhesion  to  the  Pericar- 
dium and  chest-wall,  and  rtmarlcahh  Cancerous  Tliickening 
of  the  left  pleura ;  Cancerous  Transformation  of  the  base  of 
the  right  lung  and  right  pleura  in  an  earlier  stage,  with 
Adhesion  of  the  Dung  to  the  ckesl-wall ;  Cancerous  Periear- 
diiia,  with  Partial  Adiiesion  to  the  Heart,  which  wa«  soft, 
hut  not  otherwise  diseased ;  Cancer  of  the  liver,  mesentery, 
omenta,  and  left  mpra-renal  capside. 

Michael  E.,  aged  twenty-two,  a  labourer,  waa  admitted  into  the 
Mater  Misericordire  Hospital  on  the  2nd  of  Jaouaiy,  1866.    He 
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liad  enjoyed  general  good  healtli  up  to  July  of  Uie  preceding  year, 
when,  on  pushing  from  him  with.both  hia  hands  a  lai^e  clamp 
of  turf,  he  experienced  in  the  region  of  the  heart  a  sensation  as 
if  something  had  burst,  followed  by  a  feeling  of  scalding  and 
tightness,  and  by  shortness  of  breath ;  his  head  "  swam,"  his  sight 
became  dim,  and  he  was  obliged  to  sit  down.  After  a  few  houra 
he  recovered  sufficiently  to  be  able  to  go  home.  Thia  feeling 
in  the  region  of  the  heart  continued  some  days ;  it  then  passed 
away,  and  hia  breathing  was  so  much  improved  that  he  was  able 
to  resume  his  work.     He  did  not,  however,  i'eel  quite  well. 

About  three  months  subsequently  he  felt  some  difficulty  in 
swallowing.  The  morsel  in  ita  descent  was  stopped  behind  the 
lower  end  of  the  sternum  and  returned  some  distance,  but  after 
ac  effort  it  passed  onwarils  into  the  stomach.  After  swallowing 
a  few  raouthfuls  in  this  way  the  food  pa^ed  with  leas  difficulty. 
.  Liquids  passed  with  facility,  but  he  could  not  swallow  solids 
without  taking  a  mouthful  of  drink. 

About  this  time,  also,  he  caught  cold  whilst  attending  his 
mother  in  her  last  illness,  and  had  cough,  muscular  pains  in  the 
neck  and  back,  and  stitch  in  the  left  aide.  Whilst  journeying 
to  town  on  the  preceding  day  he  became  jaundiced  in  tlie  train. 
When  admitted,  he  waa  of  a  deep  lemon-colour,  and  the  urine 
was  loaded  with  bile-pigment.  Dysphagia  as  above  described. 
Pulse  108,  and  feeble,  but  regular;  respiration  36;  tongue 
slightly  coated  ;  orthopncBa ;  liver  prominent,  especially  the  left 
lobe,  tender  to  pressure,  and  projecting  two  inches  below  the 
costal  cartilages ;  bowels  constipated.  Left  side  of  chest  uni- 
versally and  absolutely  dull,  and  on  this  side  no  respiratory 
sound  audible  except  posteriorly,  above  the  angle  of  the  scapula, 
where  it  was  faintly  bronchial,  and  where  likewise  the  voice 
was  asgophonie ;  vocal  vibration  was  aboUshed  on  thia  aide, 
which  in  girth  exceeded  the  i-ight  by  half  an  inch,  was  smooth 
by  obUteration  of  the  intercostal  spaces,  and  motionless  during 
respiration.  Behind  the  anterior  fold  of  the  axilla  some  distended 
superficial  veins  were  visible.  The  heart  pulsated  atrongly  be- 
hind the  right  margin  and  lower  portion  of  sternum  ;  ita  aounds 
were  clear  and  unassociated  with  murmur.  Preceding  the  first 
sound,  however,  an  obscure  grating,  regarded  as  pericardial,  was 
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audible.  On  the  following  day  this  grating  sound  vas  some- 
what "  to-aud-fro "  iu  character.  The  pulsatioiia  of  the  beai't 
were  heard  all  o^■er  the  chest,  hut  were  especially  loud  over  the 
left  side,  and  were  transmitted,  but  not  with  intensity,  in  the 
course  of  the  aorta.  Over  the  right  aide  resonance  was  clear, 
and  respiration  loud. 

Six  leeches  were  applied  to  the  epigastrium,  followed  by 
a  poultice  ;  and  two  grains  of  mercury  with  chalk,  and  an  equal 
quantity  of  James'  powder,  were  given  every  third  hour. 

January  6tli,  Pulse  162,  weak,  and  intermitting;  respira- 
tion 42. 

7th.  Cannot  lie  down ;  dyspncea  very  urgent;  takes  rest  by 
leaning  over  on  a  pillow  placed  upon  a  table  to  his  left ;  up 
lividity  of  surface ;  crepitus  heard  in  right  mammary  region ; 
respiration  and  resonance  elsewhere  normal  on  that  side ;  peri- 
cardial frottemcnt  no  longer  audible.  To  have  a  terebinth  inate 
enema,  and,  every  fourth  liour,  a  draught  composed  of  sulphuric 
ether,  Sss,  and  sedative  litiuor  of  opium,  Ill_  xv. 

8th.  Dulness  over  base  of  right  lung  posteriorly,  and  friction 
iu  mammary  region,  where  crepitus  had  been  previously  heard. 
Up  to  this  date  the  diagnosis  was  by  no  means  clear.  The  his- 
tory of  the  case,  and  the  existence  of  dysphagia  were  suggestive 
of  aneurism ;  but  there  were  obvioiis  and  insuperable  objectious 
to  this  view. 

9th.  Pulse  174  ;  i-espiration  42  ;  gi-eat  respiratory  distress, 
and  fulness  with  paiu  in  epigastrium. 

13th.  Has  improved  under  the  use  of  mercurial  inunction, 
aperient  euemata,  blisters  applied  over  the  chest  and  epigas- 
trium, and  repetition  of  anodyne  di-augbts.  Can  now  swaUow 
solids  in  small  morsels.  Heart's  sounds  most  distinctly  audible 
over  mid8t«ruuni,  where  a  soft  bellows-mui'mur  preceded  the 
first  sound,  but  fell  short  of  it,  No  lividity  or  cedema ;  jaundice 
continued. 

15th.  Is  sinking.  Voice  uasal,  aud  diptheritic  deposit  on 
inside  of  dieeks.    Died  at  8  p.m. 

Body  exaraiued  fourteen  hours  after  dealli ;  was  rigid,  and  not 
much  emaciated. 

Abdomen.    Peritoneum  gieatly  thickened,  and  opaque ;  liver 


CiSES  OF  PEBICARDina 


461 


macli  enlarged,  olive-coloured,  and  exhibiting  several  large  can- 
cerous nodules  upon  its  surface,  and  throughout  its  substance ; 
gall-bladder  large  and  distended  with  bile ;  pancreas  had  been 
converted  into  a  larga  nodulated  acirrhus  mass,  involving  the 
common  biliary  duct  The  raesenterj-  and  omenta  were  pervaded 
by  cancerous  nodules,  varying  in  size  from  that  of  duck-shot  to 
that  of  a  musket-ball.  Right  supra-renal  capsule  attached  to 
liver,  and  in  a  state  of  cancerous  transformation.  Left  capsule, 
both  kidneys,  spleen,  and  hollow  viscera,  healthy. 

Ched.  Left  pleural  cavity  full  of  atraw-coloured  serum,  and 
pleura,  both  parietal  and  pulmonary,  greatly  tliickened  and 
roughened  by  cancerous  nodules  and  effused  lymph,  the  latter 
(juite  as  thick  as  upper-leather.  Both  lungs  were  attached  to  the 
walls  of  the  chest  by  adhesions  which,  posteriorly,  were  remark- 
ably strong.  The  anterior  edge  of  the  left  lung  was  incorporateil 
with  the  pericardium  by  thickened  pleura,  which  here  was  as 
thick  as  sole-leather.  On  section,  the  lung  was  found  to  have 
been  converted  into  a  mass  of  scirrhus ;  it  was  solid,  rigid,  and 
heavy.  The  base  of  the  right  lung  was  similarly  altered,  but  in 
an  earlier  stage ;  the  ptdmonary  pleura  was  thickened,  and  from 
its  deep  surface  thick  bands  ))assed  into  the  substance  of  the 
lung,  branching,  and  dividing  t!ie  surface  of  section  into  poly- 
gonal areolae,  in  which  healthy  and  crepitant  lung  tissue  was 
lodged.  The  apex  of  the  right  lung  was  apparently  sound,  and 
was  resonant  and  crepitant.  Tlie  sm'face  of  the  heart  was  rough 
and  granulated ;  it  was  of  a  dark  i-ed  colour,  and  attached  to  the 
pericardium  by  reticulated  bands  of  adhesion,  which  were  easily 
broken  down,  and  obviously  recent.  The  lieart  was  soft,  and 
the  valves  were  all  in  a  healthy  state. 


CHAPTER  VI. 

DISEASES  OF  THE  SUBSTANCE  OF  THE  HEABT. 

Diseases  of  the  substance  of  the  heart  may  be  conveniently 
divided  into : 

1.  Morbid  changes  of  volume. 

(a)  Hypertrophy. 
(6)  Atrophy. 

(c)  Dilatation. 

(d)  Aneurism. 

2.  Changes  in  consistence. 

(a)  Softening  (inflammatory,  typhoid,  fatty). 

(b)  Induration. 

3.  Adventitious  products. 

(a)  Adipose  (fatty  accumulation,  fatty  substitution,  fatty 

transformation). 

(b)  Hydatids. 

(c)  Fibroid  growth  (hyperplasia). 
(cl)  Osteoid  growth. 

(e)  Tubercle. 

(/)  Cancer  (medullary,  scirrhus,  melanotic). 
(g)  Syphiloma. 
4  Wounds  of  the  heart. 
5.  Phlegmasise. 

(a)  Myocarditis. 
Hypertrophy  of  the  heart  is  due  essentially  to  an  effort  of  com- 
pensation. The  heart  being  in  a  state  of  healthy  nutrition,  it 
sufiers,  owing  to  one  or  more  of  the  causes  to  be  presently  enu- 
merated, from  a  derangement  of  the  normal  equilibrium  between 
its  dynamic  capacity,  as  the  central  organ  of  the  circulation,  and 
the  conducting  properties  of  the  vascular  system. 

Bertin  describes  hypertrophy  and  atrophy  as  the  result  of  an 
"  augmentation  "  and  a  "  diminution  "  of  nutrition,  respectively ; 
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whilst  mduration  and  aoftening  he  regards  as  "  alterations  "  of 
nutrition.* 

Lebert  defines  hypertrophy,  in  general,  as  "  an  augmentation 
of  the  essential  constituent  molecules  of  a  tissue  or  oi^an,  a 
veritable  increase  of  nutrition,  with  exceas  of  its  materiala."t 
As  regards  the  heart,  Rindfleisch  understands  hypertrophy  to  be 
"  an  increase  of  the  volume  of  the  heart,  which  has  its  foun- 
dation in  a  hyperplasia  of  the  myocardium."! 

According  to  the  last  named  writer,  therefore,  hypertrophy  of 
the  heart  has  always  an  inflammatory,  and  therefore  a  morbid 
origin.  This  doctrine  may,  however,  be  questioned  on  two 
grounds ;  namely,  the  presence,  by  universal  admission,  of  the 
products  of  inflammation  in  hj^ertrophied  hearts  only  excep- 
tionally ;  and  the  strict  proportion  observed,  as  in  all  other 
examples  of  muscular  hypertrophy,  between  the  increase  of 
development  of  the  heart  and  the  augmentation  of  its  func- 
tion, in  every  case,  without  exception,  of  hypertrophy  of  that 
organ. 

Hypertrophy  of  the  heart  may  be  either  general  or  partial ;  and, 
being  the  result  of  an  effort  of  compensation,  it  implies  either 
that  the  portion  affected,  if  in  a  healthy  state,  has  undergone 
simple  increase  in  the  thickness  of  its  walls,  proportionate  to 
the  difficidty  imposed  upon  it  in  carrying  on  the  cii-cnlation ; 
or  that,  being  incapacitated  for  such  increase  beyond  a  certain 
limit,  by  malnutrition,  or  degenerative  change,  it  has  yielded  to 
the  obstacle  opposed  to  it,  and  become  also  dilated. 

Hence  there  can  be  only  two  forms  of  hypertrophy ;  namely, 
the  simple  form,  in  which  the  walls  are  thickened  without  alte- 
ration in  the  size  of  the  ca-iaty;  and  the  cjxentnc  form,  in  which 
the  walls  are  thicitened  and  the  caWty  dilated. 

To  these  two  varieties  of  hj-perti-ophy,  Bei'tin§  has  added  a 
third,  which  he  names  cmicentric.  In  this,  the  waUa  ai'e  thick- 
ened, and  tlie  cavity  is  reduced  in  capacity.     Hope  recognizes,  || 

"  Maladia  rf»  Cicar,  p,  345. 

t  Traiti^AvatomU  Pathologiqm,  1857,  torn,  i.,  p.  8B. 

:  TtJ^.Bwk  nf  FaOu^leal  Anatomy.  1372,  p.  226. 

%Mm.  dt  rAcadfinte  Royali  del  Scienea,  Ifill  ;  Troitf  rfu  Maladitidn  Cinir, 
182*,  p.  233. 

II  Thf  Diataift  of  the  lleaH  and  the  Great  r«(r?j.  lliird  edition,  ISaS,  p.  234. 
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as  the  equivalentB  of  Uie  foregoing,  three  forms  of  hypertrophy, 
namely: 

1.  Simple  hypertrophy. 

2.  Hypertrophy  with  dilatation  (active  aneurism  of  Corvisart, 

exi^entric  or  aneurismal  hypertrophy  of  Bertin). 

3.  Hypertrophy  with  contraction  (concentric  hypertrophy  of 

Bertin). 

Of  the  second  or  excentric  variety,  two  forms  have  been  recog- 
nized ;  namely  (a)  that  in  which  the  walls  are  thickened  and 
the  cavity  dilated ;  and  (6)  that  in  which  the  cavity  is  dilated, 
but  the  walls  retain  their  natural  thickness. 

This  latter  form  Hope  recognizes  under  the  designation  of 
"hypertrophy  by  increased  extent  of  the  walls;"  and  Latham 
by  the  more  simple  and  appropriate  title  of  "  proportionate  "* 
hypertrophy.  But  inasmuch  as  the  state  of  hypertrophy  is 
constituted  essentially  by  thickening  of  the  walls,  I  cannot 
admit  this  sub-variety,  in  which  that  condition  is  absent  I 
prefer  including  it  in  the  category  of  dilatations,  under  the  title 
of  the  simple  form  of  that  condition  of  the  heart.  The  states  of 
hjrpertrophy  and  dilatation  being  relative,  must  be  judged  by 
reference  to  a  fixed  standard  of  comparison. 

Laennec  roughly  estimated  the  volume  of  the  heart,  the 
thickness  of  its  walls,  and  the  capacity  of  its  chambers,  abso- 
lutely and  relatively,  as  follows : — "  The  heart,  comprising  the 
auricles,  ought  to  have  a  size  equal  to,  a  little  less,  or  a  very 
little  larger  than,  the  fist  of  the  subject.  The  walls  of  the  left 
ventricle  ought  to  have  a  thickness  a  little  more  than  double 
that  of  the  walls  of  the  right ;  they  ought  not  to  collapse  when 
an  incision  is  made  into  the  cavity.  The  right  ventricle,  a  little 
larger  than  the  left,  and  having  larger  columnae  carnese  notwith- 
standing the  inferior  thickness  of  its  walls,  ought  to  collapse 
when  an  incision  has  been  made  into  it."t 

Bouillaud*s  measurements,  though  admittedly  based  on  insuf- 
ficient data,  may  be  regarded  as  approximately  correct.J 

He  estimated  the  volimie,  weight,  and  thickness  of  the  heart 

•  Lectures,  etc,  t  comprising  Diseases  of  the  Heart,  1846,  vdl.  ii.,  p.  182. 
t  Opxis  eitat.f  vol.  iL,  p.  404. 

t  Vide  antea,  p.  40,  for  Table  of  Comparative  Measurements,  etc.,  relating  to 
normal  heart. 
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in  the  young  and  in  the  adult  subject  respectively  under  three 
heads,*  viz. : 

1.  Normal  heart. 

2.  Atrophied  heart. 

3.  Hypertrophied  heart. 

Of  the  normal  heart 

Ozs.  Drms. 
The  maximum  weight  in           ...             ...             ...         11         0 

The  minimum      „  ...  ...  ...  6        2 

The  mean  ,,  ...  ...  ...  8        3 

The  average  weight  of  the  heart  in  males,  between  the  ages  of 
twenty-five  and  sixty  years,  he  estimates  at  eight  to  nine  ounces; 
and  between  sixteen  and  twenty-five  years,  one  to  two  ounces 
less.  In  persons  very  large  and  strong,  it  might  amount  to 
eleven  ounces  without  transgressing  the  limits  of  health.  In 
females,  the  weight  of  the  heart  is  less  than  the  above  by  an 
undetermined  quantity. 

Circumference  of  the  normal  heart  at  the  base  of  the  ven- 
tricles : 

Maximum 
Minimum 

jMa  wavU      •••  •••  •••  •••  ••• 

Length  from  root  of  aorta  to  apex  : 

Maximum 
Minimum 

•^*Vl^M  •••  •••  •••  •••  ••• 

Transverse  diameter  a  little  below  base  of  ventricles : 

Maximum 
Minimum 
juean       ••.  ,,,  ,,,  ,,,  ... 

Thickness  of  walls  of  left  ventricle  at  base  : 

Maximum 
Minimum 
Mean 

Right  ventricle  at  base  : 

Maximum 
Minimum 
XKiean       ...  ...  ..  ...  •.. 

*  TraiU  Clinique  dt$  Maladia  d\t  Caw,  1835,  torn,  i.,  ProI6goin%ne«,  p.  8-i. 
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A  general  estimate  of  the  thickness  of  Uie  yentaicalar  walls 
would  jrield, 


For  the  left  Tentride 
For  the  right  Tentrifde 


7 

21 


From  sixteen  to  forty  years,  the  thickness  increases,  being 
greater  in  persons  of  strong  build  and  tall,  than  in  those  of 
opposite  physiqua 

Thickness  of  interventricular  septum  is  11  lines. 


Thickness  of  waUs  of  left  auricle : 


lum 
Minimum 
Mean 


lines. 
...  Jtol 

u 


Tliickness  of  right  aimcle : 


Maximum 

Minimum 

Mean 


14 
1 


As  to  capacity,  each  of  the  ventricles  would  contain  a  pullet's 
egg,  but  the  right  somewhat  exceeds  the  left  in  size.  The 
auricles  are  equal  in  capacity  respectively  to  the  corresponding 
ventricles,  the  right  somewhat  exceeding  the  left. 

Clendinning,  as  quoted  by  Hope,*  gives  the  following  as  the 
average  weight  of  the  heart  in  the  male  and  female  respectively, 
from  fifteen  years  upwards : 


15  to  80  years 

80  to  60 

60  to  70 

70  and  upwards 


tt 


tt 


Males. 

8^  OZB. 

9J  » 


Females. 

B^  028. 

8i  ., 

8 

8 


Maximum  weight 

Minimum 

Mean 


>f 


if 


Atrophy. 

200  grammes 
135        „ 
175        „ 


Normal  State. 

850  grammes. 

200 

262 


it 


If 


Opu$  citcU.f  p.  237. 
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Hypertrophy. 
flSB  grammrii 


*7H 


Karmil  state . 
SSO  gramme'. 


Thus,  the  heaviest  heart  which  BouUlnud  has  met  with 
weighed  only  twenty-one  and  a-half  ounces. 

Lobstein  has  seen  one  of  thirty-two  ounces. 

The  heaviest  heart  which  I  have  met  with  in  my  own  practice 
weighed  only  thirty-two  and  a-half  ounces  ;  but  I  have  seen  and 
preserved  one  obtained  from  a  patient  of  my  colleague,  Dr.  John 
Hughes,  which  weighed  forty-two  ounces. 

Hope  mentions  one  which  he  had  seen  of  forty-four  ounces 
in  weight.* 

Doctor  Stokes,  as  already  mentioned,  exhibited  at  the  Patho- 
logical Society  a  heart  which  had  been  the  subject  of  valvidar 
disease  and  adhesion  of  the  pericardium,  yielding  the  enormous 
weight  of  four  pounds  and  two  ounces,  avoirdupoise.  Allan 
Bums  adduces  the  authority  of  Lieutaud  for  the  description  of  a 
heart  which  weighed  five  pounds ;  and  he  mentions  an  example 
of  simple  hypertrophy  of  "several  pounds  weight,"  which  he  had 
himself  seen.f 

Thus,  it  is  maiufest  that  the  maximum  weight  of  an  hypertro- 
phied  heart  witnessed  by  Bouillaud  has  been  greatly  exceeded. 
Nor  can  I  admit  his  assertion  tliat  a  heart  of  eleven  ounces, 
although  close  on  the  confines,  is  not  within  the  limits  of  mor- 
bid growth.  I  am  willing  to  beheve  that  in  a  strong  man  ot 
very  active  habits,  a  heart  of  eleven  ounces  may  consist  with 
a  stat«  of  apparent  health,  the  enjoyment  of  society,  and  even 
a  continuance,  without  abatement,  of  active  duties  and  indul- 
gences. But,  in  such  a  case,  an  attack  of  serious  illness  of  any 
kind,  especially  one  of  an  acute  febrile  character,  will  show,  by 
the  tumultuous  action  of  the  heart,  and  by  its  early  failure,  that 
the  condition  of  that  organ,  antecedent  to  present  illness,  was 
not  that  of  health. 


'  A  Trtaii» 
■Ic,  1809,  p. 


on  ihe  Dittati  of  Ihi  Jltarl  and  Great  Veueh,  1S3D.  p.  SS7. 

1  on  nmr  of  tht  Uott  /VfjHOif  avd  Imporlanl  Dittaia  0/  Ikt  fltart. 
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Hypertrophy  of  the  chambers  of  the  heart  may  be  primary  or 
coTisecutivey  and  due  to  : 

1.  Mechanical  obstruction  to  the  circulation,  arising  from 

(a)  Obstraction  at  valvular  orifice  in  front. 

(6)  Incompetence  of  valves  in  front. 

(c)  Incompetence  of  valves  behind  (mitral). 

{d)  Eigidity  of  main  arteries. 

(e)  Spasmodic  resistance  of  small  arteries. 

2.  Habitual  over-exertion  of  the  voluntary  muscular  system. 

3.  Habitual  nervous  excitement  of  the  heart. 

The  two  last  mentioned  causes  (Nos.  2  and  3)  are  alone 
capable  of  producing  primary  or  uncomplicated  hypertrophy  of 
the  heart ;  but,  inasmuch  as  hypertrophy  without  complication, 
causative  of,  or  dependent  upon  it,  is  never  fatal,  the  opportunity 
for  examining  a  heart  affected  with  this  form  of  hypertrophy, 
unassociated  with  antecedent  or  consecutive  disease,  is  pre- 
sented only  where  death  in  such  a  case  is  caused  by  acute 
febrile  disease,  or  by  accident. 

The  changes  consecutive  to  hypertrophy  of  the  heart,  and  in 
the  order  of  their  frequency,  are, 

1.  Tissue  degeneration  of  the  heart,  granular  and  fatty. 

2.  Dilatation  of  either  ventricle,  or  of  both  ventricles. 

3.  Atheroma  of  the  aorta  and  its  branches. 

4.  Dilatation  of  the  aorta,  and  consequent  inadequacy  of  the 

aortic  valves. 

5.  Fatty  degeneration  of  the  kidneys. 

6.  Calcareous  transformation  of  the  aortic  valves. 
Hypertrophy  of  the  heart  from   severe  and  long-continued 

mechanical  labour  is  the  result  of  a  compensatory  effort  on  the 
part  of  that  organ  ;  additional  duty  has  been  imposed  upon  it ; 
its  rate  and  force  of  contraction  have  been  proportionately  in- 
creased, and  so  long  as  its  nutrition  may  be  quickened  in  an 
equal  ratio,  so  long  will  increase  in  the  thickness  of  its  walls 
keep  pace  with,  and  strictly  counterbalance  exaggerated  func- 
tion. Ultimately,  however,  owing  to  impairment  of  primary 
digestion,  or  of  assimilation,  nutrition  fails,  or  rather,  it  is  no 
longer  capable  of  being  maintained  at  this  high  standard ;  de- 
generative changes  in  the  tissue  of  the  heart  are  now  set  up  ;  its 
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power  of  resistance  to  excentric  pressure  is  proportionately  les- 
sened, and  dilatation  follows.  Concurrentiy  with  degeneration 
of  the  heart,  but  ofteiier  conaecutively  to  it,  atheromntous  change 
in  the  coats  of  the  aorta  and  smaller  arteries  takes  place,  and 
the  kidneys  undergo  the  fatty  change  of  structure.  The  period 
occupied  by  these  successive  processes  may  be  very  considerable, 
varying  from  six  months  to  aa  many  yeai-s ;  and  should  the  case 
in  its  complex  form  be  now  for  Uie  first  time  presented  to  a 
physician,  it  would  be  difficult  indeed  to  determine  with  cer- 
tainty the  order  of  sequence  of  the  several  changes  indicated. 

I  have  no  doubt  whatever  tliat  hypertrophy  of  the  heart,  ari- 
sing primarily  from  excessive  muscular  exertion,  or  from  habi- 
tual emotional  excitement,  whether  of  joy,  fear,  anxiety,  or  anger, 
but  ultimately  associated  with  renal  disease  by  general  progres- 
sive degeneration  of  tissue,  baa  been  repeatedly  set  down  aa  a 
consequence  of  the  renal  affection. 

Doctor  Quain'  classifies  all  cases  of  hypertrophy  of  the  heart 
under  three  heads,  according  to  the  tissue  primarily  and  prin- 
cipally involved ;  namely,  hypertrophy  of, 

1.  The  muscular  tissue. 

2.  The  connective  tissue. 

3.  The  adipose  tissue. 

The  catieee  of  hypertrophy  he  regaiJs  as  of  tlire«  kinds ;  viz., 

1.  Nervous. 

2.  Mechanical. 

3.  Nutritive. 

The  first  is  exemplified  in  the  primary  enlargement  so  com- 
mon in  periods  of  popular  excitement.  The  second  class  of 
causes  may  he  located  in  the  heart  itself,  in  the  great  vessels, 
or  in  the  small  and  distant  vessels,  as  exempliSed  in  Brigfat's 
disease,  and  in  pregnancy. 

The  causes  which  opei'ate  through  nutrition  may  be  general 
(antemic)  or  local  (inflammatory) ;  they  are  exemplified  respec- 
tively in  the  enlargement  of  aniemJa,  which,  however,  is  usually 
the  result  of  dilatation  rather  than  hypertrophy ;  and  in  that 
consecutive  to  pericarditis,  and  to  inflammation  of  the  con- 
nective tissue  of  the  heart.     In  both  these  latter  instances  the 


■  LumUUn  Lecturee,  Midical  Tim 


t,M»rcbi3riJ,  1872. 
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enlargement  13  due  to  hypertrophy  of  the  interstitial  tibroiiB 
tissue  of  the  heart,  aud  constitutes  a  veritable  hyperplasia ;  it 
is  remarkably  prone  to  changes  of  degeneration. 

In  connective  tissue  hypertrophy,  Quain  remarks,  the  walls 
ara  dense  and  leathery,  and  the  colour  of  various  tints,  from 
that  of  niusculiU'  fibre  to  a  light  gi-ey  hue. 

Under  the  microscope  fibrous  tissue  is  seen  in  all  stages  of 
development  between,  aud  pressing  upon,  Uie  muscular  fibre. 

Corvisart  long  since  described  this  form  of  hj-pertrophy  of  the 
heart,  and  attributed  it  to  in^ammation  of  the  connective  tissue 
of  the  organ." 

Eokitansky  even  doubts  the  increase  ol'  musculai'  substanci: 
iu  auy  form  of  hypertrophy,  and  intimates  that,  in  his  opinion, 
the  increased  bulk  is  due  iu  all  cases  to  excessive  development 
of  the  areolar  tissue  of  the  organ. -f- 

Laennee,  Sir  W.  Jenner,  M'illiams,  and  Oi-merod,  have  like- 
wise recognized  hypertrophy  of  the  areolar  tissue  of  the  heart. 

Nevertheless,  I  doubt  that  it  constitutes  a  form  of  hypertrophy 
involving  increased  volume  of  the  heart  Hypertroi)hy  of  the 
connective  tissue  of  other  oi^ns,  the  liver,  the  spleen,  and  the 
lungs,  lead's  to  atrophy  and  general  diminution  of  volume,  not  to 
hypertrophy  of  their  parenchyma.  I  have  not  met  with  an  ex- 
ample of  hypertrophy  of  the  heart,  excepting  those  in  which  its 
bulk  was  increased  from  superficial  deposit  of  fibrin,  the  result 
of  repeated  accessions  of  pericarditis,  in  which  increased  de- 
velopment of  connective  tissue  was  the  cause  of  augmentation 
of  its  volume.  It  is  tlieoretii^ally  conceivable  that  plastic  exuda- 
tion, following  close  upon  inflammatory  irritation  of  the  fibrous 
tissue  of  the  heart,  might  give  rise  to  enlargement  of  tlie  whole 
organ.  But  even  in  passive  or  glandultu'  organs,  as  is  well 
known,  such  effect,  though  actually  produced,  is  only  tempo- 
rary, atrophy  and  induration  being  consecutive  and  pioximate 
changes.  In  the  heart,  subject  as  that  organ  is  to  the  operation 
of  high  pressure  from  within,  repeated  fifty  to  eighty  times  or 
oftener  every  minute,  and  tending  to  stretch  ila  walls  and  di- 

*  A  TrealiK  on  Ae  Dittaia  and  Oiyame  LaioM  of  the  Start  and  tinat  Vtuiii 

InuuUted  by  Hebb,  p.  GS. 
"f  PalKohi/ical  Analomi/,  S^vdenhkm  Sodetj'a  edition,  vol  L,  p.  iO. 
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late  its  cavities,  hyperplastic  increase  of  the  fibrous  element,  by 
lessening  the  resisting  power  of  it«  walls  to  internal  pressure, 
determines,  even  more  rapidly  than  in  other  oryaua,  atrophy  of 
substance,  and  dilatation  of  the  parenchymatous  recesses  or 
cavities  of  the  organ. 

Eindfleisch  even  maintains  that  inflammation  of  the  connec- 
tive tissue  of  the  heart,  by  extension  from  the  endocardium,  and 
limited  to  a  small  space,  is  the  primary  cause  of  partial  aneurism 
of  the  heart,  by  detenuining  tliinning  of  its  walls. 

Fatty  hypertrophy  differs  from  fatty  degeneration,  as  consist- 
ing in  accumulation  of  fat  beneath  tlie  pericardium  and  between 
the  muscular  tibres. 

As  causes  of  hypertrophy,  Corvisart  mentions  all  such  as  give 
rise  to  obstructed  circulation ;  moral  causes ;  severe  labour  or 
exercise ;  and,  "  perhaps,"  the  stimulant  quality  of  the  blood. 

To  the  preceding  causes  BouiUaud  adds  chronic  inflammatiou 
of  the  pericardium  or  endocardium. 

Arising  from  the  former  causes,  hypertrophy  would  be  "primi- 
tive," according  to  his  nomenclature ;  and  arising  from  the  latter 
it  would  be  "  consecutive." 

Hope,  Lebert,  Quain,  and  indeed  most  modern  autliorities, 
likewise  hold  that  inflammation  ia  a  direct  and  common  cause 
of  hypertrophy. 

"  Concentric  hj-pertropby,"  as  first  noticed  and  described  by 
Bertin,  has  been  likewise  admitted  by  Bouillaud,  who  gives  three 
cases  in  illustration,*  by  Laennec.f  HopeJ  Eokitan8ky,§  and 
LeberLJI 

For  the  reasons  previously  stated,  I  venture  to  question  its 
occurrence    as    a   distinct   pathological   change ;    and   further, 
because  I  have  not  met  with  a  single  example  of  the  condition 
of  the  heart  con-esponding  to  the  "concentric  hypertrophy"  of 
Bertin,  that  would  not  admit  of  the  explanation  of  Cruveillier 
previously  referred  to,  namely,  thickening  of  the  walls  and  re- 
duction of  the  cavities  of  a  heart  in  a  state  of  simple  hyper- 
trophy, by  spasmodic  contraction  at   the   moment   of  sudden 
■  ttptw  flWt,  torn.  ii..  ubMrvslioni  lia,  11».  120. 
t  TraUi d'AuKidlalion  Mtdiate,  1S2B,  torn,  ii.,  p.  412. 
t  OpiucUal.,1,.  23*. 
f  Pathological  AHUtomy,  Vol.  i.,  p.  1S6. 
i!  TmiU  (CAnatomit  PaAtUogi^M,  1SS7.  torn,  i.,  p.  &B. 
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death ;  or  whiuli  woa  not  an  example  of  atrophy  with  contxac- 
tion  of  tlio  cavities  •  In  thia  opinion  I  am  fortified  by  the  ob- 
servations of  Dr.  George  Bitdtl,  who  atatea  that  of  eight  cases 
collected  by  him,  exhibiting  the  condition  of  heart  regarded  as 
peculiar  to  conceulric  hypertrophy,  not  one  presented  signa 
during  life,  or  post  mortem  evidence  of  obstructed  circuhttion 
through  the  heart.  There  was  no  iiTegukrity  of  pulse,  no 
dropsical  effusion,  and  after  death  the  right  chambers  of  the 
heart  were  found  not  dilateil.  He  adds,  with  much  force,  that 
it  is  impossible  to  conceive  that  a  left  ventricle,  not  capable  of 
containing  an  almond,  should  present  no  obstacle  to  the  circu- 
lation during  life.-f- 

In  Laennec's  case  the  walls  of  the  left  ventricle  were  one  and 
a-half  inch  thick,  and  its  cavity  not  lai^  enough  to  contain 
an  almond  stript  of  its  shell ;  yet,  the  day  preceding  death  the 
breathing  was  free,  and  "  nothing  (he  says)  led  me  to  suppose 
that  this  man  had  a  disease  of  the  heart" 

Bertiu  gives  the  particulars  of  four  cases  of  concentric  hyper- 
trophy .J  In  the  first  the  pulse  was  regular,  small,  liard,  and 
strong  ;  the  pidsatious  of  the  heart  strong  and  concentrated, 
and  tlie  sounds  dull  and  seemingly  remote.  On  esamination  of 
the  body  the  walls  of  the  left  ventricle  were  found  an  inch  thick 
in  tlie  middle,  the  fleshy  colunms  thickened,  the  cavity  much 
diminished,  the  aorta  reduced  in  calibre,  and  scaly,  and  the  other 
chambers  and  valves  sound.  There  was  softening  of  the  brain, 
and  extensive  disease  of  the  arteries  generally. 

In  his  second  case,  there  had  been  great  embarrassment  of 
breatliing.  The  right  chambers  were  thin  and  dilated,  the  left 
auricle  normal,  the  wall  of  left  ventricle  one  and  a-half  inch 
tidck  near  the  base,  and  its  cavity  reduced  to  half  its  normal 
capacity  ;  tlie  aorta  was  atheromatous. 

In  his  third  case  there  was  likewise  great  oppression  of 
breathing.  On  examination  after  death  the  left  ventricle  was 
found  double  its  natm-al  thickness,  and  its  cavity  reduced  to  the 
size  of  an  ordinary  filbert  The  other  cavities,  and  all  the 
valves,  were  in  a  healthy  condition. 

•  liictutnnatrt  dt  Mfdte!"!  et  Chirurgk  Pi-atiqut.  Artiola  '■  Ujpartiopluai." 

t  Med-eo-C'/tirurgieal  Ti-atuadimi.  vol. 

X  Vpui  eilal.,  p.  810,  oliMrvMiuDi  80,  81,  82,  S7. 
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The  fourth  case  was  an  example  of  concentric  hypeitrophy 
affecting  the  right  ventricle  only.  Its  walls  were  eleven  to 
sixteen  lines  thick,  and  its  cavity  i-educed  to  the  size  of  a 
pigeon's  e^.  The  foramen  ovale  was  patent,  and  the  pvdmo- 
naiy  arte«y  nearly  closed  by  a  diaphragm. 

In  the  flrat  of  the  cases  just  given  in  summaiy,  the  diseased 
state  of  the  aorta  and  of  the  arteries  generaUy,  was  sufficient  to 
account  for  liypertrophy  of  the  left  ventricle,  which  was  pro- 
bably in  the  simple  form  during  life ;  a  view  seemingly  con- 
firmed by  the  character  of  the  pulse,  and  of  the  heart's  action. 

In  the  second  case,  the  athernmatous  condition  of  the  aorta 
would  imply  a  state  of  hypertrophy,  simple  or  dilated,  of  the 
left  ventricle,  and  the  dyspncea  would  be,  to  my  view,  satis- 
factorily accounted  for  by  the  athetomatoua  state  of  the  aorta, 
and  the  attenuation  of  the  right  ventricle.  In  the  third  case 
details  are  wanting,  e.g.,  as  to  the  period  during  which  dyspncea 
had  existed.  Othei-wiae  this  would  seem  the  only  one  of  Ber- 
tin's  cases  which  might  be  adduced  with  effect,  in  support  of  his 
doctrine  of  the  existence  of  concentric  hypertrophy  as  a  primary 
pathological  alteration ;  as  the  other  cavities  and  all  the  valves 
of  the  heart  were  sound. 

Bertin  explains  hypertrophy  of  the  right  ventiiule  in  his 
fourth  case  by  reference  to  the  entrance  of  arterial  blood 
thmugh  the  foramen  ovale,  from  the  left  to  the  right  auricle, 
and  eonseq^uent  "  nutritive  irritation  "  of  the  walls  of  the  right 
ventricla 

But  it  may  be  remarked  that  such  cause  should  give  rise 
likewise,  and  in  the  first  instance,  to  hypertrophy  of  the  right 
auricle,  which,  howe\-er,  did  not  exist.  Theoretically,  it  would 
seem  that  for  the  production  of  a  state  of  concentric  hypertro- 
phy of  the  right  ventricle  three  conditions  should  coexist ; 
namely,  a  direct  passage  of  blood  from  right  to  left  auricle, 
through  an  open  foi-amen  ovale ;  competency  of  the  tricuspid 
valve ;  and  contracted  pulmonary  oritice,  by  which  an  obstacle 
is  opposed  to  the  escape  of  blood  from  the  riyht  ventricle." 
The  authority  of  Bertin  is  entitled  to  so  much  respect  in  con- 

■  An  example  of  contracted  pulmonary  artery  is  given  by  Uocgagiu,  Dt  Snfiiui 
il  Caiui'i  Jfar&arum,  toni.  ii,,  epiitu],  xvii,,  p.  C2S. 


474 


DISEASES  OF  THE  SUBSTANCE  OF  THE  HEAKT. 


nexion  witb  any  subject  of  cardiac  pathology,  that  I  have  felt  it 
necessary  to  explain  at  length  my  reasons  for  dissenting  from 
Iiim  on  this  suhject. 

There  is  mucli  disagreement  amongst  pathologiata  aa  to  the 
most  common  form  of  hypertrophy.  Corvisart  considers  that 
with  dilatation  or  "  active  aneurism,"  the  usual  form. 

Rokitansky  declares  that  simple  h}-pertrophy  is  rarely  met 
with,  and  oftener  in  the  left  than  in  the  right  ventricle ;  it  is, 
according  to  him,  a  transitional  state,  and  merges  into  the  excen- 
tric  form,  which  is,  par  excelknai,  the  typical  form  of  hypertro- 
phy. The  side  affected  ia  most  frequently  the  left,  whence  the 
pathological  change  extends  to  the  right,  and  when  both  are 
afl'ected,  the  condition  constituting  cor  (aunnum  is  established. 
When  the  auricles  are  afl'ected  with  hypertrophy,  the  change  is 
due  to  contraction  of  the  corresponding  auriculo-ventricidar 
orifice* 

I  am  of  opinion  that  hypertrophy  is,  in  the  great  m^ority  of 
instances,  associated  with  some  degree  of  dilatation. 

In  this  opinion  I  am  sustained  by  the  recent  authority  of 
Rindileisch,  who  goes  the  length  of  declaring  that  "  a  certain 
degree  of  dilatation  is  associated  mth  every  hypertJophy  of  the 
heart. "+  Whilst  maintaining  that  hypertrophy  of  the  heart  ia 
most  frequently  presented  under  the  excentric  form,  I  cannot 
subscribe  the  exclusive  doctrine  of  Rindfleiach.  Simple  hyper- 
trophy is  certainly,  and  not  unfrequently,  met  with ;  but  always, 
as  Itokitansky  asserts,  as  a  state  of  ti'ansitiou  from  health  to 
dilated  hypertrophy.  It  is,  par  excelknci,  the  condition  in 
wliich  tlie  left  ventricle  ia  found  in  the  early  stage  of  hypertio- 
phy  from  renal  disease :  the  stage,  namely,  of  considerable  diua- 
tion,  which  precedes  nutritive  decay  and  tissue  degeneration  of 
the  oigan.  When  these  changes  have  set  iu,  aa  they  invariably 
do  in  the  ordinary  course  of  pathological  seiiuence,  the  ventricle 
undergoes  dilatation,  usually  in  excess  of  antecedent  hypertro- 
phy, and  excentric  hypertrophy  of  a  degenerat«il  left  ventricle  ifi 
the  result.     But,  inasmuch  as  the  impairment  of  general  nutri- 


"  OpvttiUU,,  Tol.  ii.,  p.  166'7. 

t  Ttxt-Book  tfPoAdoguiiU  Anatomg,  truiuUtod  by  Klami 
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tion  causative  of,  or  attendant  upon  renal  disease,  must  operate 
upon  tlie  entire  heart,  the  right  ventricle  likewise  suft'era ;  but 
not  having  previouBly  unilergone  hypertrophy,  the  condition  in 
which  it  is  found  ia  usually  that  of  dilatation  with  thinning  of 
the  walls,  and  granular  or  fatty  degeneration  of  the  muscular 
fibre. 

Walshe  states  that  general  hypertrophy  of  the  heart  is  always 
of  the  excentric  kind,  and  that  the  individual  chambers  are 
affected  in  the  following  order  of  frequency :  viz.,  left  ventricle, 
left  auricle,  right  ventricle,  and  lungo  intervallo,  right  auricle.* 

Hypertrophy,  acconling  to  Stokes,  ia  rarely  confined  to  one 
cavity.f  But  tiypertrophy  of  the  left  ventricle  of  renal  origin, 
where  the  valves  arc  free  from  disease,  constitutes  an  exception 
to  this  statement.  The  other  cliambera  undei^o  no  change  till 
tissue-decay  and  dilatation  of  the  left  ventricle  have  set  in,  as 
they  do  in  oi'dinary  pathological  succession ;  and  then,  partici- 
pating in  the  effects  of  malnutrition,  and  influenced  by  the  pro- 
gressive incapacity  of  the  left  ventricle  in  front,  they  undergo 
gradual  dilatation  of  the  atrophic  or  atteuuative  kind. 

Mechanical  obstruction  to  the  circulation,  of  whatever  kind, 
was  the  only  cause  of  hypertrophy  {"  active  aneurism ")  recog- 
nized by  Corvisart.  For  the  right  auricle,  the  obstacle  must  be 
located  at  the  tricuspid  orifice;  and  for  the  right  ventricle,  at  the 
orifice  of  the  pulmonary  artery,  or  in  the  lungs.  For  the  left 
auricle  the  cause  of  obstruction  must  be  located  at  the  mitral 
orifice ;  and  for  the  left  ventricle  it  may  consist  in  valvular 
obstruction  at  the  mouth  of  the  aorta,  tortuosity  of  the  arteries, 
dropsical  efiiiaiou,  or  capillary  obsti-uction  by  spasm  of  the  Bkin.{ 

The  last  mentioned  cause  is  of  special  interest  to  modem 
pathologists,  as  indicating  on  the  part  of  Corvisart,  a  knowledge 
of  the  connexion,  at  least  in  their  remote  relationship,  between 
renal  disease  and  hypertrophy  of  the  left  ventricle  of  the  heart 
A  rigid,  pallid,  unperspiring  state  of  the  skin,  conatitutes  one  of 
the  earliest  and  most  suggestive  of  the  general  symptoms  of 


•  Opni  mlia  eilal.,  p.  277-8. 
f  The  Diitata  of  Ihi  Htarl  and  Aorla,  p.  ST3. 

X  On  the  DiteOKt  and  On/auic  Laioni  qf  llu  Meart  and  Qrtat  Vtiielt,  Inuukttil 
by  Hebb,  p.  107. 
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reual  disease.  The  cause  of  ibis  state  of  tlie  integumeut  was 
unknown  to  Corvisart ;  yet  tlie  condition  itself,  and  its  frequent 
association  with  tumuituous  action  and  enlargement  of  the  heart, 
did  not  escape  liia  observation.  "  Active  aneurism,"  according 
to  him,  is  more  common  in  the  left  ventricle  tban  iu  the  riglit, 
because  the  former  ia  more  irritable,  and  uuder  a  stimulus,  more 
susceptible  of  active  nutrition ;  and  finally,  because  oKstacles  to 
the  circulation  are  of  more  frequent  occurrence  at  the  orifice  of 
the  aorta  than  at  that  of  the  pulmonary  artery."  Causes  which 
give  riae  to  "  active  aneurism  "  of  the  left  ventricle,  usually  pro- 
duce, consecutively,  "  passive  anetirism  "  of  the  right 

Singularly  enough,  whilst  asserting  that  mechanical  oljstruc- 
tion  is  the  only  cause  of  hypertrophy,  he  propounds  the  paradox, 
that  in  that  condition  of  the  heart  the  increased  power  ia  iu  ex- 
cess of  the  resistance  to  be  overcome. 

Bouillaudj-t"  in  addition  to  the  foregoing,  recognizes  monl 
agency  in  the  productiou  of  hypertrophy.  He  likewise  mentions 
as  causes,  severe  and  long  continued  bodily  labour  or  e:tercise, 
and  chronic  inflammation  of  the  pericardium  and  endocardium. 
As  already  stated,  he  designates  hypertrophy  arising  from  the 
last  mentioned  cause  as  "  consecutive,"  and  that  produced  by 
all  those  previously  mentioned,  as  "  primitive."  He  gives  thirty- 
three  cases  of  chronic  peri-  or  endocarditis,  in  all  of  which  hy- 
pertrophy exist&l ;  but  he  does  not  inform  us  whether  valviJar 
disease  was  likewise  present  in  these  cases  ;  an  omission  which 
renders  his  premises  of  little  value  in  regard  to  the  conclusion 
he  desires  to  draw  from  them.  Amongst  the  possible  causes  of 
hypertrophy  of  the  right  ventricle,  be  includes  the  entrance  of 
Mootl  from  the  left  ventricle,  through  a  patent  furamen  ovale,  or 
perforated  ventricular  septum,  on  the  piinciple  of  "  excitation," 
and  gives  the  particulars  of  four  cases*  in  each  of  which  the 
twofold  lesion  existed,  The  pathogenic  connexion,  however,  be 
considers  as  "  somewhat  hypotheticaL" 

Lebert  mentions,  amongst  the  remote  causes  of  h)'pertrophy 
of  the  heart,  the  tubercular  diathesis,  and  gives  a  case  in  illus- 

•  0/rtu  e'tal.,  p.  aa, 

t  TraiU  Cliitiiia  da  Maladif  du  Caur.  ISIS,  torn.  U.,  p.  3S5,  tt  «WMnr(. 
tOUervatioui  7G,  76,  77.  vid  7». 
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tratioQ,  in  which,  however,  tubercular  pericitrilitis  had  been  set 
up." 

Of  one  hundred  and  seventy-one  cases  of  phthisis  collected  by 
Quain,  the  Ijeart  was  enlarged  in  2566  per  cent  in  males,  and 
only  in  7'0  in  females.  In  males  the  heart  was  small  in  53  per 
cent,,  and  in  females  in  67  per  cent.  In  males  it  was  normal 
in  21  per  cent,  and  in  females  in  26  per  cent,  In  a  girl  of 
eight  years,  the  heart  weighed  only  two  ounces ;  and  in  another, 
aged  fourteen  years,  it  weighed  only  one  ounce  and  fourteen 
drachma.-f-  It  is  not  stated  in  what  proportion,  ii'  any,  of  the 
cases  in  which  hypertrophy  existed,  other  causes  of  enlai^ement 
were  present, 

I  have  not  seen  hypertrophy  of  the  heart  in  bodies  exhibiting 
evidence  of  extensive  tubercular  development,  or  advanced 
pulmonary  phthisis,  in  which  one  or  more  of  the  ordinary  causes 
of  hypertrophy  did  not  likewise  exist  These  causes,  too,  renal  or 
cardiac,  judging  from  the  stage  to  which  they  had  attained,  a.i 
■well  as  from  the  history  of  the  patients'  last  Ulness,  were  an- 
terior in  date  to  the  phthisical  aflection. 

Hermann  Lebert  has  recently  expressed  the  opinion,  in 
support  of  which  he  gives  several  illustrative  cases,  that  in 
relation  to  pulmonary  tuberculosis,  diseases  of  the  heart  and 
BortA,  such  as  are  capable  of  giving  rise  to  impairment  of  gene- 
ral or  special  nutrition,  stand  in  the  position  of  cause,  not 
effect  J 

Rokitansky  goes  the  length  of  declaring  hypertrophy  and 
dilatation  of  the  heait  to  be  incompatible  with  tuberculosis; 
atrophy  being  the  usual  condition  of  the  heart  met  with  in  that 
state.§  He  justly  attributes  hypertrophy  witli  dilatation  of  the 
right  chambers  in  many  instances  to  curvature  of  the  spine  and 
pulmonary  emphysema,  ||  and  mentions,  as  prodiiciog  a  similar 
effect,  narrowing  of  the  mitral  orilice. 

Obstruction  is,  par  (xcdlence,  the  cause  of  hypertrophy  in  the 


■  Tmiti  (FAnalomit  Pa&nlogijue,  135T,  tom.  i,, 

t  Ltm  dial. 

t  Ifedieal  Tinui  and  GazttU,  Deeembet  lUh,  If 

I  Falkologiad  Anahimy,  toI,  i,.  p.  166  iinH  ^11. 
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Opinion  of  Hope,  Tvhilst  constant  congestion  of  the  cavities  is,  in 
an  equal  degree,  the  cause  of  dilatation.* 

Walshe  classifies  the  causes  of  hypertrophy  under  seven  heads; 
viz.,f 

1.  Causes  originating  in  the  system. 

(a)  Excessive  nourishment,  especially  nitrogenized,  with 

atimulants  and  sedentary  habits. 

(b)  Excessive  exercise,  e.fj.,  walking,  rowing, 

2.  Causes  originating  in  the  blood. 

(a)  Uramia  (1). 

(b)  Rheumatic  hyperinosis  (?). 

3.  Causes  originating  in  the  heart  itself. 

(n)  Functional  excitement,  as  in  prolonged  aniemia,  and 
chronic  pericarditis. 

(h)  Mechanical  obstruction  ;  (affecting  left  ventricle), 
aortic  constriction,  aortic  regurgitation,  mitral  re- 
gurgitation, mitral  constriction  (?),  mitral  n^[urgi- 
tation  and  constriction  combined;  (affecting  right 
ventricle),  tricuspid  regurgitation,  pulmonary  con- 
striction, mitral  regurgitation  throngh  engorgement 
of  lungs ;  (affecting  left  auricle),  mitral  regurgita- 
tion and  constriction,  aortic  regurgitation  and  con- 
striction, but  in  much  less  degree ;  (affecting  rijiht 
auricle),  tricuspid  regurgitation. 

4.  Causes  originating  in  the  great  vessels. 

(a)  Pressure  obstructing  their  interior. 
(J)  SmaUnesa  or  constriction  of  aorta, 

(c)  Aneui'ism  of  aortic  arch  near  the  heart  {!). 

(rf)  Diminished  elasticity  of  the  coats  of  the  aorta  or 
pulmonary  artery,  affecting  left  or  right  ventricle. 

5.  Causes   originating  in  the  lung-circulation,  and  affeetin^ 

right  ventricle. 
(a)  Chronic  bronchitis. 
(6)  Emphysema, 

(c)  Contraction  after  pleurisy. 

(d)  Dilatation  of  bronchi  and  cirrhosis  of  lung. 

'A  Trtatitt  m  At  D'leaici  r.f  tht  lltatt  atd  Great  Vattli,  ISSe,  p.  Si6. 
t  Tht  Dimatt  of  lie  Beart,  1898,  p.  280.     The  notes  o(  interrogkUon  Mb  in  llw 
umpioA. 
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{e)  Diminution  of  cavity  of  chest  by  defomiity  or  by 
abdominal  tmuors  (?). 

6.  Causes  originating  in  the  kidneys, 

(«)  Persistent  obstruction  in  their  capillary  circiilationCQ. 

7.  Causes  originating  in  systemic  capillaries. 

(a)  Prolonged  obstruction  of  any  given  mechanism  in 
some  lajge  portion  of  the  systemic  capillaries  (?). 
He  doubts  Bright's  theory  of  hypertrophy  in  renal  disease,  re- 
garding it  as  like  the  renal  affection  itself,  "  an  additional  local 
expression  of  the  main  diathesis,"  and  as  in  part  arising  likewise 
from  specific  irritation  of  the  blood  on  the  endocardium.* 

Doctor  Stokes,  whilst  admitting  hypertrophy  from  other 
causes,  declares  that  in  the  absence  of  disease  in  the  valves  or 
aorta,  it  is  exceptionaL-f*  But  in  the  various  forms  of  Bvight's 
disease,  now  so  commonly  met  with  in  our  hospitals,  hypertro- 
phy of  Uie  heart,  confined  to  the  left  ventricle,  is  rather  the  rule 
than  the  exception. 

I  cannot  admit  a  special  form  of  h3'pertrophy  under  the  desig- 
nation of  "  fatty,"  as  mentioned  by  Quain,  who  describes  the  fat 
as  mixed  up  with  the  muscular  fibres  throughout,  but  in  less 
proportion  towni'ds  the  interior,  and  immediately  beneath  the 
endocardium  limited  to  a  few  fat  cells  at  intervals  between  the 
fibres.^  Fat  thus  deposited  among  the  musciilar  fibres  of  an 
hypeitrophied  heart,  should  be  regarded  as  the  result  of  con- 
secutive and  degenerative,  not  primary  or  constnictive  changes. 
The  only  example  of  fatty  hj'pertrophy  which  can  be  admitteil 
is  of  a  qiiasi  character,  namely,  that  of  a  heart  magnified  by  de- 
position of  fat  upon  the  outer  surface,  hut  in  reality  atrophied 
quoad  its  muscular  substance  {vide  "  Aneurism,"  case  of  Mr.  B,), 
Hypertrophy  of  the  heart  has  been  attributed  to  pregnancy  by 
some  writers.  Thus,  in  182S.  Ijicher  announced,  as  the  result  of 
his  examination  of  one  hundred  and  thirty  healthy  women  who 
had  died  in  chUd-birth,  that  the  heart  was  hypertrophied  in  all ; 
the  left  ventricle,  which  was  the  part  aflected,  being  increased 
in  thickness  from  a  quarter  to  half  an  inch.§ 
•  Opia  rimi.,  11.  !8i. 

t  TKt  Diwaxt  of  Ihe  Bearl  ami  lite  Aorta,  1834,  p.  S4S, 
X  Liinil?iaii  tectures,  Lancel,  Mnrch  23rd,  1872. 
S   Doctur  Quuii's  Lectures,  toco  rilal. 
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This  form  of  hypertrophy,  which  hsw  been  attributed  to  the 
pressure  of  the  gravid  uterus  upon  the  nhdominal  arteries,  and  to 
the  increased  circulation  in  the  uterus  itself,  must,  like  the 
growth  of  the  latter  organ  at  that  period,  be  of  only  temporanr 
duration,  and  subject,  like  it,  to  consecutive  involution.  Hyper- 
trophy of  the  left  ventricle  in  connexiou  with  albuminuria  was 
first  explained  in  1817  by  the  late  Mr.  James  of  Exeter,  as 
caused  by  obstruction  in  the  systemic  capillaries,*  and  subse- 
quently by  Brightt  and  George  JohnsoaJ 

"VVilks,  in  1853,  thought  it  might  be  due  to  atheromatous 
change  in  the  vessels ;  and  Traube  has  conjectured  that  in  renal 
disease  obstruction  in  the  kidneys  themselves  may  he  the  cause 
of  hypertrophy  of  the  heart. 

Doctor  Johnson  has  announced,  as  the  result  of  Iiis  recent  in- 
vestigationa,  the  existence,  in  the  granular  form  of  renftl  disease, 
of  hypertrophy  of  the  muscular  coat  of  the  minute  artCTiea 
throughout  the  body.  He  writes :  "  The  glandular  tissues  of 
the  kidney  suffer  in  the  discharge  of  their  excretory  functions. 
and  the  organ  wastes  and  contracts.  The  blood  is  then  rendered 
secondarily  impure  by  retained  urinary  excreta,  and  it  is  other- 
wise altei'ed  in  its  composition.  This  morbidly  changed  blood 
excites  unusnal  contraction  of  the  minute  arteries,  by  which  the 
circulation  is  impeded ;  the  left  ventricle,  on  the  other  hand, 
beats  with  increased  force  to  drive  the  blood  through  tlie  rewst- 
ing  arteries.  The  result  of  this  antagonism  of  forces  is,  that  the 
muscular  walls  of  the  minute  arteries  throughout  the  body,  and 
those  of  the  left  ventricle  of  the  heart,  become  simultaueotialy 
and  equally  hypertrophied.§ 

This  doctrine  has  been  challenged  by  Sir  W.  Gull  and  Dr. 
Sutton,  in  a  recent  communication  to  the  Medico- Chirui^cal 
Society  of  Loudon,  |]  and  mainly  on  the  e\ndence  afforded  by 

*  Ab  aUted  by  Qunin,  loeo  anlta  dial. 

t  ReparUof  ilediealGaf,  1327,  vol.  li.,  put  i,  >nd  Guy't  Hotpilal  RfporU,  roL 
i.,  1830. 

X  DittoKi  af  0it  Kidntut,  1S53,  uid  Mtdim-Chirurykal  Trmtaelioni,  pami'. 
during  the  preceding  nit  yean. 

§  Mtitiea-Chinirgical  TrantaeHont.  toL  xxxiiL,  uid  BriliA  Siedical  Jaan^K 
Much  Tth,  1B6S.  uid  Jane  Sbh,  18T2. 

II  The  Patkulirj}  and  Symptomt  of  lit  Co'traeUit  Kidrug,  Mnmonfy  taUfd  Ovmlj  gr 
CirrkiMO  Kidney,  June,  lS7i. 
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microscopical  examination  of  the  arterial  coats.  They  hold  that 
the  change  in  the  minute  arteries  conaista  in  thickening  of  the 
intima  and  adventitia,  from  a  deposit  of  "  hyaline-fibroid  " 
material  in  the  arterioles,  and  "  hyaline-granular "  in  the  ca- 
pillaries; which,  in  the  iiiteitubular  and  intervascular  connective 
tissue,  aastiraea  a  fibroid  character.  Tliis  change  induces  a  con- 
dition which  they  propose  to  designate  "  arterio-eapillary  fibro- 
sis." It  takes  place  in  the  minute  arteries  throughout  the  body, 
but  especially  in  those  of  the  pia  mater,  and  it  may  be  unaccom- 
panied by  any  change  in  the  kidneys.  Hence,  according  to 
them,  hypertrophy  of  the  heart ;  which,  being  due  to  increased 
muscular  action  of  the  organ,  consists  in  increased  development 
of  its  muscular  structure  exclusively,  and  differs  from  hyper- 
plasia or  connective  tissue  hypertrophy,  the  product  of  irrita- 
tion, as  from  the  excessive  use  of  alcohol. 

Thus,  when  the  heart  is  found  hj-pertrophied  in  connexion 
with  chronic  renal  disease,  the  primary  cause  of  enlargement  of 
that  organ  should  be  sought,  not  in  the  kidneys,  but  in  the 
minute  arteries  and  capillaries,  the  "  fibrosis  "  of  which  would 
constitute  the  point  ilc  depart  of  the  series  of  organic  changes, 
including  that  of  the  heart.  I  am  not  aware,  however,  that  any 
examples  of  cardiac  hj-pertrophy  have  been  adduced,  which 
were  traceable  to  such  change  in  the  arteries,  to  the  exclusion  of 
all  other  possible  causes.* 

These  pathologists,  iu  short,  hold  that  fibroid  change  in  the 
kidneys  alone  is  not  competent  to  produce  hj-pertrophy  of  the 
heart ;  that,  where  this  structural  change  of  the  kidneys  is  pri- 
mary, aa  in  young  persons,  it  may  be  fatal  by  uriemla,  without 
having  produced  either  thickening  of  the  arterioles,  or  hyper- 
trophy of  the  heart.-t-  The  conclusions  at  which  they  have 
arrived  are  summarized  by  Sir  "W.  Gull,  as  follows  :J:  "  That  there 
is  a  diseased  state  coming  on  about  the  middle  period  of  life, 
which   is  characterized   by  a  morbid   formation  of  fibroid,  or 

*  Vi'rfe  Dr.  Murehuon's  case,  TrBnvKtiinit  of  PaOiologieal  Society  of  Lmdtm, 

f  See  an  example  of  Uiiii  kinJ,  exhibited  by  Dr.  Murthison,  ami  Hlrcndy  referred 

:[  BriliA  MtdiaU  Joumat,  December  2Slb,  1ST!, 
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hyaline-fibroid  tissue,  in  the  arterioles  and  capillaries  :  that  thia 
is  ac€ompanied  with  atrophy  of  the  adjacent  tissues  in  vaiy- 
ing  degrees :  that  tins  morbid  change  commonly  begins  in  the 
kidneys,  but  may  begin  primarily  in  other  organs :  that  the 
contraction  and  atrophy  of  the  kidneys  ia  not  a  cause  of  the 
disease,  but  only  part  and  parcel  of  the  general  morbid  state : 
that  hypertrophy  of  the  heart  13  due  to  changes  in  the  arterioles 
and  capillaries,  whereby  their  elasticity  is  diminished,  and  so  the 
blood  retarded :  it  ia  not  due  to  a  morbid  condition  of  the  b!oo<l 
itself:  that  the  blood  may  be  fatally  affected  by  disease  of  the 
kidneys,  without  producing  any  change  in  the  heart,  provided 
the  morbid  condition  of  the  vessels  alluded  to  is  absent :  that 
the  causes  which  lead  to  these  vascular  changes  are  not  yet  folly 
elucidated :  that  they  have  an  alliance  with  senile  conditions, 
though,  probably,  they  are  in  their  nature  distinct." 

This  much,  at  least,  is  certain,  that  in  the  class  of  persons, 
and  at  the  period  of  life  when  cirrhosis  of  the  kidneys  ia  most  pre- 
valent, namely,  in  the  gouty,  and  after  the  age  of  forty  years, 
disease  of  the  arteries  of  the  first,  second,  and  third  order,  con- 
sisting in  tortuosity  of  the  vessel  and  rigidity  of  its  coats,  is 
likewise  most  common  ;  and  that  with  these  two  conditions, 
hypertrophy  of  the  left  ventricle  of  the  heart,  with  or  withoot 
valvular  disease,  is  invariably  associated. 

It  is  no  less  certain  that  in  some  cases,  no  doubt  few  in  ntun- 
ber,  granular  degeneration  of  the  kidneys,  and  hypertrophy  of 
the  left  ventricle,  may  coexist  without  arterial  or  valvular 
disease.  This  is  likewise  the  opinion  of  Dr.  Grainger  Stewart;* 
and,  further,  these  changes  may  occur  at  a  period  of  life,  aad 
under  such  other  circumstances  as  preclude  the  supposition  that 
general  arterio-capillary  fibrosis  was  present.  Case  27  (Alariaime 
Carroll)  is  a  good  example  of  this  kind.  This  girl  was  only 
nineteen  years  of  age,  and  her  illness  dated  back  not  more  than 
twelve  months.  The  kidneys  were  granular,  weighing  two  and 
a-half,  and  three  ounces  respectively.  The  heart  weighed  nine- 
teen ounces,  the  left  ventricle  was  greatly  hyper tropliied  ;  and 
there  was  no  arterial  or  valvular  disease  save  recent  cungBStion 
of  the  mitral 

>  firieU  Medkal  Jounuil,  Norember  IStli,  18T3. 
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Doctor  George  Johnson  has,  after  a  careful  personal  inspec- 
tion, criticized  the  microsc<^ical  preparations  offered  in  support 
of  this  theoi^-,  declaring  that  the  alleged  changes  were  due,  not 
to  a  morhid  process,  but  to  soaking  in  glycerine  and  acetic  acid. 
I  do  not  think  fiis  objections  have  been  satisfactorily  answered, 
or  tliat  his  doctrine  has  been  in  any  measure  disturbed  by  these 
investigations. 

The  condition  of  muscular  hj^iertrophy  was  first  made  out  in 
the  minute  aiteriea  of  the  brain,  which,  owing  to  the  facility 
presented  by  them  for  examination,  from  the  laxity  of  their 
areolar  connexions,  were  specially  selected  for  this  purpose ;  but 
it  exists  in  no  leas  degree  in  the  corresponding  vessels  of  other 
parts  of  the  body. 

Thickening  of  the  muscular  element  of  the  walls  of  the  sys- 
temic arterioles,  as  described  by  Dr.  Johnson,  is,  no  doubt,  a 
contributory,  although  only  a  secondary,  cause  of  left  ventricular 
hypertrophy.  It  is  but  the  result  of  a  reaction,  or  effort  at  self- 
adjustment  of  these  vessels,  which,  subjected  for  some  time  to  in- 
creased pressure  from  the  left  ventricle,  undergo  proportionate 
development,  and  acquire  a  corresponding  power  of  resistance. 
This  resistance,  in  turn,  reacts  upon  the  left  ventricle,  and  de- 
termines still  further  hypertrophy  of  its  walls. 

Action  and  reaction,  with  alternate  increase  of  muscularity  of 
the  ventricle  and  of  the  minute  arteries,  might  thus  go  on  indefi- 
nitely, were  it  not  for  failure  of  nutrition,  and  consequent  tissue 
deterioration,  in  both.  In  the  ventricle  this  assumes  the  charac- 
ter of  fatty  degeneration  of  the  muscular  fibre,  and  induces 
debility  and  dilatation;  wliilst  in  the  arteries  it  consists  in  a 
similar  change  of  the  contmctile  fibre-cells,  and  atheroma  of 
the  middle  coat,  with  consequent  liability  to  aneurismal  dilata- 
tion and  rupture. 

Bright  found  the  heart  eidarged,  without  pericarditis  or  valve- 
disease,  in  twenty-nine  ont  of  one  hundred  cases  of  albuminuria. 
In  seventeen  of  these  cases  the  left  ventricle  was  the  portion  of 
the  heart  affected ;  and  in  the  remaining  twelve  the  part  is  not 
mentioned.*  Whilst  regarding  the  increased  development  of  the 
left  ventricle  in  albuminuria  as  the  result  of  its  abnormal  func- 
•  Gvy'i  Boipilal  Reporti,  vol.  i.,  1838. 


484  DISEASES  OF  THE  SUBSTANCE  OF  THE  HEART. 

tional  activity,  and  the  latter  as  due  to  the  stimulating  qaality 
of  the  blood  by  retained  excreta,  he  considered  that  this  operated, 
not  alone  indirectly  through  the  spasmodic  resistance  to  the 
circulation  which  it  induced  in  the  small  arteries,  but  also 
directly  upon  tlie  heart  itself. 

Jaccoud*  is  disposed  to  accept,  in  part,  the  mechanical  expla- 
nation of  hypertrophy  of  the  left  heart  in  renal  disease  pro- 
pounded by  Traube ;  but,  in  many  cases,  he  thinks  with  Bright, 
it  may  be  duo  to  the  altered  state  of  the  blood. 

Doctor  Grainger  Stewart  gives  the  following  as  the  propor- 
tions in  which  hypertrophy  of  the  heart  was  pi-eaent  in  the 
different  forms  of  Bright's  diaease.-f-  Of  the  "  inflammatory 
form,"  it  was  present,  and  apparently  referable  to  the  disease  of 
the  kidneys  exclusively,  in  the  proportion  of  40  per  cent,  the 
proportion  increasing  with  the  progress  of  the  disease  up  to  the 
last  stage,  when  it  amounted  to  100  per  cent  Of  the  cases 
fatal  in  the  first  stage,  hypertrophy  was  present  in  the  propor- 
tion of  12  per  cent. ;  of  those  fatal  in  the  second  stage,  in  the 
proportion  of  38  per  cent ;  and  of  those  fatal  in  the  third  stage, 
or  that  of  contraction,  it  existed  in  the  proportion  of  100  per 
centj 

In  the  "  amyloid  form,"  it  existed  only  in  the  proportion  of  4 
per  cent,  of  the  cases ;  and  in  all  these  the  disease  of  the  kidneys 
was  in  its  third,  or  atrophic  stage. 

Of  cases  of  the  "  cirrhotic  form,"  46  per  cent  exhibited  en- 
largement of  the  heart,  assignable  to  no  other  cause. 

Quain  states  that  the  left  ventricle  was  hypertrophied  in 
twenty-one  cases  out  of  twenty-six  of  granular  disease  of  the 
kidneys,  § 

The  connexion  between  chronic  renal  disease  and  left  ven- 
tricular hypertrophy,  as  cause  aud  effect,  may,  therefore,  he 
regarded  as  well  established ;  and  the  progress  of  the  latter  afTec- 
tion,  its  consequences,  and  the  collateral  changes  in  other  organs 
and  tissues,  fully  ascertained. 

•  Clinical  Ltctvrrt  On  Mtdieint,  delivered  nt  the  Chiuit^  Honpitil,  P*ru,  18(7. 
t  BHght'i  DiteOMa.  IB68,  p.  4!. 
I  Optu  citat.,  Becond  editiaD,  p.  90. 
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Amongst  the  mechanical  causes  of  hypertrophy  of  the  heart, 
Roger  mentions  the  pressure  made  upon  it  by  a  deformed 
thorax.*  This  is,  no  doubt,  a  not  infrequent  cause  of  hypertro- 
phy with  dilatation  of  the  right  side  of  the  heart,  as  previously 
stated  by  Eokitansky,  owing  to  the  mechanical  impediment 
usually  presented  to  the  circulation  through  the  lungs ;  but  the 
left  side  is  not  affected,  except  secondarily  and  remotely,  and 
then  by  dilatation  only. 

Doctor  Law  maintains  that,  in  the  absence  of  patency  of  t!ie 
foramen  ovale  and  of  an  imperfect  septum  ventriculorum,  hyper- 
trophy of  the  right  ventricle  is  scarcely  ever  met  with.  In  the 
exceptional  cases,  hypertrophy  of  the  right  ventricle  is,  in  hia 
opinion,  due  to  the  stimulating  action  upon  it  of  the  arterial 
blood  which  finds  entrance  from  the  left  side.f  I  have  already 
expressed  the  opinion  that  hypertrophy  of  the  right  ventricle  is 
very  rare.  The  pathological  associations  in  which  it  may  occui- 
are,  no  doubt,  chiefly  those  mentioned  by  Drs.  Law  and  Yeo 
(vitU  p,  492) ;  but  others  should  be  admitted ;  for  example,  the 
pressure  of  a  tumor,  anenrismal  or  cancerous,  upon  the  trunk  of 
tlie  pulmonary  artery. 

There  may,  indeed,  be  hypertrophy  of  the  right  ventricle  from 
emphysema  of  the  lungs  exclusively,  as  mentioned  by  Stokea,J 
and  without  its  being  indicated  by  precordial  duluesa,  or  by 
such  only  in  a  slight  degree.  I  have,  myself,  exhibited  before 
the  Pathological  Society  a  heart  illustrative  of  the  truth  of  this 
remark. 

Doctor  Cliflbrd  AUbuttg  would  constitute  mechanical  diseases 
of  the  heart,  I  think  uimecessarily,  a  distinct  class.  He  states 
the  form  which  they  assume,  and  their  relative  frequency  of 
occurrence  to  be  the  following : 

1.  Dilatation  of  right  ventricle. 

2.  Dilatation  of  left  ventricle. 

3.  Hypertrophy  of  left  ventricle,  or  of  both  ventricles. 

4.  Chronic  inBammation  of  aorta,  and  aortic  valves. 

5.  Dilatation  of  aoila. 

"  JiHuttal  of  Practical  Mididne  and  Surgtry,  NoTember,  1866. 

t  PaHKingical Sonitty,  April  Hth,  IS68. 

{  DuUi'n  Journai,  Tdl.  ix,,  old  Mriei. 

%  &t.  Oeorjt'l  HdtpilalJleporlt,  vol.  <r.,  WO. 
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6.  Incompetency  of  aortic  valves. 

7.  Further  compensatory  hypertrophy  of  left  ventricle. 

8.  Loss  of  compensatory  power  of  left  ventricle,  with  rapid 
failure,  and  often  with  mitral  regurgitation. 

These  views  are  in  some  respects  original ;  but  I  cannot  coin- 
cide in  the  opinion  of  the  author,  that  there  is  anything  peculiar 
in  the  pathology  of  these  cases,  either  as  to  the  nature  of  the 
morbid  changes,  or  the  mode  and  order  of  their  appe€u»nce. 

Aneurism  of  the  aorta  has  been,  by  many  eminent  authorities, 
regarded  as  a  cause  of  hypertrophy  of  the  left  ventricle.  Bertin 
has  so  regarded  it;*  so  also  have  Rokitansky,'f  and  Fuller; J  and 
Lebert,  Niemeyer,  Oppolzer,  and  Bamberger,  on  the  authority  of 
Professor  Axel  Key  of  Stockholm.§  The  last  named  eminent 
writer,  however,  declares  that  aortic  aneurism  has  no  such  effect 
upon  the  heart,  however  rational  it  may  seem  to  expect  that  it 
should.  He  has,  on  the  contrary,  met  with  examples  of  atrophy 
of  the  heart  in  connexion  with  aneurism  of  the  arch  of  the  aorta. 
When  the  valves  are  healthy,  aneurism,  in  his  judgment,  exer- 
cises no  influence  upon  the  heart  in  regard  to  its  size,  form,  or 
condition  in  other  respects,  and  when  hypertrophy  or  dilatation 
exists,  it  is  due  to  an  accompanying  valvular  lesion.  The  ab- 
sence of  hypertrophy  he  attempts  to  explain,  by  assuming  an 
interrupted  pulmonary  circulation  through  pressure  of  the  aneu- 
rism upon  the  pulmonary  artery,  its  branches,  or  upon  the  lungs 
themselves.  The  tumor,  moreover,  by  abstracting  largely  from 
the  quantity  of  blood  in  actual  circulation,  tends  to  diminish 
rather  than  to  increase  the  volume  of  the  heart ;  and  lastly,  it 
favours  this  result,  in  his  judgment,  by  impairing  general  nutri- 
tion, and  inducing  a  state  of  anaemigu 

But  pressure  of  an  aortic  aneurism  upon  the  pulmonary 
artery,  or  upon  the  lungs,  of  such  a  kind  as  to  obstruct  the 
circulation  in  them,  is  certainly  an  exceptional  occurrence. 
Whilst,  as  long  since  shown  by  Dr.  Stokes,  aortic  aneurism 
does  not  entail  failure  of  nutrition,  or  anaemia,  except  where 

*  Traits  dea  Maladies  du  CceuPf  p.  860. 
f  Pathological  Anatomy,  vol.  i,  p.  163. 
:J:  Diteatet  of  the  Chest,  p.  659. 
§  Medical  Times  and  Gazette,  June  4tb,  1870. 
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it  presses  upon  and  obstructs  the  thoracic  duct,  Putting  out 
of  consideration,  however,  the  soundness  of  his  reasoning,  the 
statistics  furnished  by  Professor  Axel  Key  are  of  great  value 
as  a  contribution  towards  the  settlement  of  this  question.  He 
has  had,  in  all,  seventeen  cases  of  aneurism  of  the  aorta;  and 
all,  with  one  exception,  situated  near  the  heart.  Yet,  in  no 
single  instance  were  the  walls  of  tlie  heart  hypertrophied ;  in 
comparatively  few  were  they  even  of  normal  thickness ;  and  in 
all  the  remaining  cases  they  were  actually  thinned,  either  with- 
out any,  or  with  a  very  partial  and  localized  dilatation  of  the 
left  ventricle.  Instead  of  hypertrophy,  he  avera  that,  taking 
into  consideration  the  actual  volume  of  the  left  ventricle,  he  has 
found  atrophy  of  the  walls  of  that  chamber  to  exist  in  the  ma- 
jority of  cases,  even  of  large  aneurism  of  the  arch  of  the  aorta. 
Long  previoiBly,  however,  as  Axel  Key  has  admitted.  Dr.  Stokes 
had  declared  that  the  connexion*  of  hypertrophy  of  the  heart 
with  aneurism  of  the  aorta,  was  only  accidental.  He  aaya :  "  In 
some  instances,  hypertrophy  has  preceded  the  aneurism,  or  there 
has  been  a  deficient  state  of  the  aortic  valves;  but  where  the  heart 
or  its  valves  have  not  been  previously  engaged,  there  is  no  reason 
to  believe  tliat  the  existence  of  aneurism,  in  any  portion  of  the 
aorta,  throws  additional  labour  on  the  heart,  and  hence  we 
commonly  find  a  healthy  heai-t  coexisting  with  a  vast  aneu- 
ri8nL"t  My  own  statistics  are  drawn  from  a  total  of  twelve 
cases  of  aneurism  of  the  intra-thoracic  aorta,  ten  of  which 
engaged  the  arch,  and  two  the  inferior  portion  of  the  vessel. 
Ten  of  the  patients  were  males,  and  two  females ;  and  in  two 
only  out  of  the  twelve,  valvular  disease  existed,  and  this  to  a 
very  trivial  extent.  Seven  of  the  cases  were  fatal  The  average 
duration  of  aneurism  in  these  seven,  as  calculated  from  the  most 
reliable  evidence  that  could  be  obtained,  having  been  eleven 
months  and  eleven  days. 

Of  these  seven,  only  two,  aged  thirty-three  and  fifty-six  re- 
spectively, exhibited  hypertrophy  of  the  heart ;  and  this  but  in 
a  very  slight  degi-ee,  and  affecting  equally  the  right  and  left 
ventricle.     Both  these  last  mentioned  eases  presented  extensive 

•  md.,  Jane  llth  and  ISth,  1870. 

t  JHlaua  ofth*  JJeart  and  Aarla,  ISSJ,  p.  f^iO. 
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and  advanced  atheroma  of  the  aorta ;  the  subjects  of  both  were 
intemperate,  and  one  of  them  was,  moreover,  a  man  of  very 
laborious  habits,  a  porter  in  the  egg-market,  and  accustomed  to 
lift  and  carry  hea'vy  hampers  some  distance  upon  his  shoulders. 
The  other,  an  architect  by  profession,  was  likewise  of  active 
habits,  accustomed  to  long  walks,  and  to  the  ascent  of  h^h  scaf- 
folding in  his  professional  avocation.  The  aneurism  in  both  en- 
gaged the  arch  of  the  aorta.  In  two  other  cases  out  of  the  seven, 
the  heart  was  in  a  state  of  atrophy.  The  ages  of  these  patients 
were  thirty-four  and  twenty-eight  respectively ;  both  were  in- 
temperate, and  in  both  the  seat  of  aneurism  was  the  descending 
portion  of  the  aorta,  below  the  arch.  The  aneurism  in  the  latter 
of  these  (William  Fay)  was  of  enormous  size,  displacing  the 
heart  and  liver,  and  descending  into  the  abdomen.  There  was 
"  slight "  atheroma  of  the  arch  in  one  of  these  two,  and  in  Uie 
other  the  vessel  was  apparently  sound,  except  in  the  seat  of  the 
aneurism.  Id  the  three  remaining  cases  of  those  wliich  were 
fatal,  the  heart  was  normal  as  to  size  and  capacity.  The  ages  of 
the  patients  were,  thirty-one,  forty,  and  fifty-four  years  respec- 
tively. Two  were  temperate  (one  a  female) ;  the  aorta  was 
"highly"  atheromatous  in  one;  and  no  note  as  to  the  state  of 
this  vessel  exists  in  connexion  with  t!ie  other  two  casea 

From  the  foregoing  statistics  I  conclude  tliat  aneurism  of 
the  aorta,  in  any  portion  of  its  course,  is  alone  not  capable 
of  giving  rise  to  hypertrophy  of  the  left  ventricle ;  that  it  is 
quite  as  often  associated  with  atrophy,  as  with  hypertrophy  of 
that  chamber ;  that  it  is  more  freq^uently  associated  with  a  nor- 
mal condition  of  the  left  ventricle,  as  to  capacity  and  thick- 
ness of  walls,  than  with  either  hypertrophy  or  atrophy  of  it ; 
and,  finally,  when  hypertrophy  of  either  ventricle  is  actually 
found  in  association  with  aneurism  of  the  aorta,  it  is,  in  the  case 
of  the  left  ventricle,  either  anterior  in  date  to  tlie  aneurism,  or, 
if  cotemporaneous  with  it,  the  result  of  a  different  and  coexist- 
ing lesion,  generally  valvular.  The  occurrence  of  hypertrophy 
of  the  right  ventricle,  in  connexion  with  aneurism  of  the  aorta, 
is  nothing  more  than  a  coincidence,  the  result  of  obstrucUoQ  in 
the  pulmonary  circulation ;  it  ia  in  no  degree  related,  aa  Fuller 
surmises,  to  reflected  obstruction  in  the  aorta. 
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The  singular  combination  of  symptoms  constituting  Graves' 
or  Basedow's  disease,  namely,  persistent  paJpitation  of  the 
heart,  enlai'gement  and  pulsation  of  the  thyroid  body,  and  pro- 
jection of  the  eyes,  has  been  by  some  authoi-s  regarded  aa  a 
cause  of  hypertrophy  of  the  heart.  According  to  Stokes,  the 
affection  consists  essentially  in  functional  distui'bance  of  the 
heart,  wliich  may  be  followed  by  organic  change ;  namely,  hy- 
pertrophy and  dilatation  of  the  left  ventricle.  He  adduces  two 
examples  from  tlie  writings  of  Sir  H.  Marsh  and  Professor  R  W. 
Smith  of  Dublin,  in  both  of  which  death  was  the  result  of  inter- 
current disease  ;  and  in  both  there  was  hypertrophy  and  dilata- 
tion of  the  left  ventricle ;  but  both  likewise  presented  valvular 
disease.  In  Marsh's  case  tlie  auricnlo- ventricular  valves  on  the 
two  sides  of  the  heart  were  thickened  on  the  margins,  and  the 
amides  were  much  dilated,  showing  that  reflux  upon  them  had 
been  for  some  time  in  operation.  In  Professor  Smith's  case, 
hypertrophy  and  dilatation  existed  in  a  still  higher  degree, 
although  the  valve  affected  (the  semilunar  of  the  aoita)  presented 
only  the  "  slightest  appearance  "  of  stmctiu-al  change.*  With 
coexistent  valvular  lesion,  it  mu.9t  be  conceded  that  the  evidence 
afforded  by  these  two  cases  is  not  conclusive  in  support  of  the 
alleged  dependence  of  left  ventricular  hypertrophy  upon  the  func- 
tional excitement  of  the  heart  in  Graves'  disease. 

Trousseau  regards  the  affection  aa  "  a  neurosis  which  princi- 
pally affects  the  heart  and  the  supra-diaphragmatic  arteries." 
He  says,  the  heart  may  present  temporary  alterations,  similar  to 
those  which  are  met  with  in  pregnancy ;  and  in  rare  cases  the 
cardiac  lesion  is  permanent  when  the  neurosis  has  been  of  long 
duration.  The  temporary  lesion  of  the  heart  in  pregnancy, 
alluded  to  by  Trousseau,  is  undoubtedly  hypertrophy ;  hence,  it 
would  seem  that  in  the  rare  instances  adverted  to  by  him,  the 
permanent  lesion  was  of  that  character.  He  has  met  with  hy- 
pertrophy in  Graves'  disease  unaccompanied  by  valve  lesion; 
but,  as  he  judiciously  remarks,  this  condition  may  have  pre- 
ceded the  advent  of  the  disease  in  question.f 

Graves  himself  considered  the  cardiac  lesion,  in  the  affection 

*  The  Diitaia  of  the  Heart  aad  the  Amia,  p.  2D7. 

"t  CliJikiU  Mtdiei/ie,  Sj^denliam  Sodety'i  editioD,  toL  L,  p.  STl-88. 
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which  now  bears  his  name,  to  be  passive  dilatation,  temporary  or 
permanent 

Niemeyer  denies  the  occurrence  of  eecondaiy  dilatation  willi 
hypertrophy  of  the  heart  in  this  affection ;  but  admits  that  when 
it  ia  fatal,  which  is  very  rarely  the  case,  weakness  and  gradual 
dilatation  of  the  heart,  followed  by  anasarca  and  cedema  of  the 
lunge,  are  the  immediate  causes  of  deatL" 

Professor  Austin  Flint  has  had  under  observation  six  exam- 
ples of  this  affection,  and  in  one  only  was  there  valve-disease. 
In  the  remaining  five,  when  first  examined,  there  was  no  en- 
largement of  the  heart ;  but  in  one  of  these  enlargement  was 
subsequently  produced  by  long  continued  functional  demnge- 
ment  He  regards  the  heart  affection  as  the  primary  lesion, 
and  enlargement  of  that  organ  as  a  usual  consequence  of  the 
disease  when  chronic  He  gives  the  case  of  a  female,  ag«d 
twenty-eight,  in  which,  at  first,  no  evidence  of  hypertrophy 
could  be  detected :  after  an  interval  of  eight  years,  however, 
notable  enlargement  of  the  heart  had  been  produced,  as  judged 
by  displacement  of  the  organ  outwards,  and  increase  of  pre- 
cordial dulnesB.  Slie  died  a  few  months  subsequently,  and  the 
heart  was  found  to  weigh  twenty  ounces ;  but  the  hidiuya  wen 
fibrous,  and  weuflied  fourteen  ounces  and  a-kal/.f  Tlie  words 
given  in  italics  render  tliia  case  valueless  as  evidence  of  a  patho- 
genetic connexion  between  Graves'  disease  and  hypertrophy  of 
the  heart. 

In  a  future  chapter  I  shall  have  occasion  to  discuss  at  length 
the  pathology  of  this  disease.  Here  it  will  suffice  to  observe, 
that  I  regard  it  as  primarily  and  essentially  a  disease  of  debility, 
and  belonging  to  the  class  of  cardiac  neuroses.  Organic  lesion 
of  the  heart,  as  due  to  this  disea'^e,  is  exceptional,  and  when 
present,  and  dependent  upon  it  exclusively,  I  believe  it  consists 
invariably  in  dilatation  with  thinning  of  the  walls  of  the  beaxL 
I  have  treated,  since  I  have  been  an  hospital  physician,  seven 
cases  of  the  affection,  and  of  all  these  I  have  made  careful  and 
repeated  examination,  and  kept  copious  notes.     There  was  no 

*  Ttxt-Boai  of  Praetioal  Medieau,  tmulated  by  Humphraya  and  Hackley,  *uL  L. 
p.  874. 
t  The  Ditatet  af  the  Utarl,  Uiinl  edibon,  ISTO,  p.  Sll-17. 
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deatb  amongst  them  whilat  under  iny  observation,  and  therefore 
I  have  no  post  mortem,  evidence  to  adduce.  But  from  physical 
exploration  I  am  able  to  state,  with  certainty,  that  enlargement 
of  the  heart  existed  only  in  two  out  of  the  seven  cases,  and  in 
one  of  these  two  there  was  a  systolic  murmur  at  the  apex,  lead- 
ing to  a  well-grounded  suspicion  that  structural  disease  of  the 
mitral  valve  existed,  and  was  the  cause  of  hypertrophy.  In  the 
second  of  these  cases,  the  disease  had  lasted  eight  years,  and  the 
physical  evidence  led  to  the  diagnosis  of  dilatation,  rather  than 
hypertrophy  of  the  heart. 

Mules  are  more  frequently  aft'ected  with  hypertrophy  of  the 
heart  than  females,  in  the  proportion  of  two  to  one,  according  to 
Walshe,*  and  it  is  more  common  in  advanced  age  than  in  youth, 
according  to  the  same  authority.  Vanderbyl  found,  out  of  forty 
examples  of  hypertrophy,  thirty-four  in  males,  and  only  six  in 
females.  The  proportion  of  two  to  one,  in  favour  of  males,  may 
be  accepte<l  aa  an  average ;  a  difference  wluuli,  no  doubt,  ai'ises 
from  the  more  laborious  duties  devolving  upon  the  male  sex  in 
all  civilized  communities  ;  not  from  any  inherent  proclivity  in 
sex,  aa  sucL  As  regards  individuals,  duties  which  impose  more 
physical  labour,  and  more  exposure  to  extremes  and  rapid  vicis- 
situdes of  temperature,  entail  proportionately  greater  liability  to 
hypertrophy  of  the  heart. 

The  rate  of  progi'css  of  hypertrophy  is  liable  to  great  variety, 
accoriling  to  its  cause,  the  habits  and  age  of  the  patient,  and  the 
comforts  with  which  he  is  surrounded.  Hope  mentions  a  case 
which  ended  fatally  within  a  year ;  and  another  with  adherent 
pericardium  and  dilatation,  in  which  death  occurred  in  nine 
months  from  the  date  of  first  reported  illness.-f- 

Berlin  mentions  a  case  of  simple  hypertrophy,  which  he 
believed  to  have  been  developed  in  fifteen  days,  (j) 

The  renal  form  is  that  which  soonest  ends  in  death,  because, 
when  it  occura,  formidable  disease  of  another  and  a  vital  organ 
has  already  attained  an  advanced  stage  of  progress. 

Next  in  order  are  those  acute  forms  of  hypertrophy  from 
rupture  of  the  aortic  or  mitral  valve.    But  in  none  of  these  cases 


•  Opai  citat.,  p,  281. 
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is  hypertrophy  the  sole,  or  even  the  chief  cause  of  a  fatal  issue, 
although  it  may  precipitate  that  event  through  pulmonary 
haemorrhage,  or  by  rupture  of  a  diseased  cerebral  artery.  It  may 
also  promote  an  unfavourable  issue  otherwise,  by  constituting  a 
necessary  step  towards  tissue-degeneration  and  dilatation  of  the 
heart,  and  failure  of  the  circulation. 

If  the  habits  of  the  patient  be  dissipated,  and  thereby  ccdcu- 
lated  to  impair  nutrition ;  if,  at  the  same  time,  they  be  laborious, 
to  the  extent  of  overtaxing  an  impaired  organ ;  if  the  patient  be 
of  advanced  age,  and  thereby  more  prone  to  degenerative  change 
of  tissue ;  and,  finally,  if  the  wants  of  the  body,  as  to  food,  rai- 
•  ment,  and  external  heat,  be  inadequately  supplied,  the  progress 
of  hypertrophy  of  the  heart  to  a  fatal  issue  will  attain  its  maxi- 
mum rapidity. 

Doctor  Gerald  F.  Yeo  exhibited  before  the  Pathological  So- 
ciety of  Dublin,*  a  morbid  specimen,  illustrative  of  the  depend- 
ence of  hypertrophy  of  the  right  ventricle  upon  atheromatous 
degeneration  of  the  pulmonary  artery.  A  womstn,  aged  thirty- 
two  years,  subject  to  congestion  of  the  lungs,  and  who  had  been 
under  observation  for  six  years  preceding,  was  admitted  into  the 
Whitworth  Hospital  for  valvular  disease  of  the  heart,  following 
acute  rheumatism.  The  lungs  exhibited  several  distinct  foci  of 
sanguineous  infarction,  and  the  branches  of  the  pulmonary 
arteries  leading  to  these  were  plugged  with  hard  laminated 
fibrin.  The  pulmonary  arteries,  to  their  finest  divisions,  were 
dilated  and  inelastic,  and  their  inner  coat  was  marked  witii 
dull  yellow  patches  of  atheromatous  degeneration.  The  auricles 
were  dilated,  and  their  appendices  were  filled  with  dry  crumb- 
ling fibrin.  The  mitral  orifice  was  contracted  in  an  extreme 
degree,  and  the  mitral  valve  greatly  indurated.  The  aortic 
valve  was  thickened  and  insufl&cient.  The  left  ventricle  was 
hypertrophied,  and  the  right  ventricle  dilated  and  greatly  hy- 
pertrophied  ;  its  walls  were  firm,  and  in  some  places  three- 
fourths  of  an  inch  thick.  The  aorta  was  healthy.  The 
tricuspid  valve  was  thickened.  Dr.  Yeo  remarked  that  en- 
gorgement of  the  lungs,  though  it  may  have  aided,  was  of  itself 
incompetent  to  produce  this  extreme  hypertrophy  of  the  right 

*  Meeting,  December  14th,  1872. 
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ventricle,  which,  in  his  judgment,  was  caused  by  the  morbid  alter- 
ation  in  the  pulmonary  artery. 

The  symptoms  and  sv/ns  of  hypertrophy  must  be  considered  sepa- 
rately, in  reference  to  each  of  the  different  forms  of  the  affection. 

For  the  diffoientiol  diagnosis,  Corvisart  relied  mainly  on  the 
general  condition  of  the  patient,  and  the  character  of  the  pulse. 
In  "  active  aneurism "  {dilated  hypertrophy),  the  patient  is 
strong,  and  the  pulse  strong,  hard,  and  vibrating,  and  there  is 
visible  pulsation  of  the  cai'otida ;  whilst  in  the  "  paasive  "  foi-m 
(dilatation)  there  ia  general  debility,  and  the  pulse  is  feeble, 
soft,  and  weak." 

Morgagni  also  relied  upon  these  symptoms  as  evidence  of  the 
dilated  form;  but  Bertin  held  that  they  belonged  not  to  tliis,  but 
to  the  "  simple  "  form  of  hypertrophy,  of  which  he  gives  three 
examples  (observations  34,  75,  and  76)  affecting  the  left  ven- 
tricle, and  remarks  on  the  absence  of  lividity  of  face,  capillary 
engorgement,  cedema,  and  oppression ;  all  of  which,  he  adds,  are 
present  in  hypertrophy  with  dilatation,  and  are  due  to  the  latter 
condition.  Hypertrophy  of  the  left  ventricle  tends  to  produce 
cerebral  congestion  and  apoplexy,  epistaxis,  and  congestive  in- 
flammation of  the  eyes ;  and  hypertrophy  of  the  right  ventricle 
tends  similarly  to  the  production  of  pulmonary  apoplexy.  These 
forms  of  congestion  he  distinguishes  as  "  active ;"  and  apoplexy 
supervening  on  them  he  designates  "  coup  rfe  sa)iff."f 

In  "simple"  hypertrophy  Eertin  says  the  sounds  of  the  heart 
are  more  dull,  remote,  and  prolonged  than  natural,  but  limited  to 
the  precordinm;  and  in  the  "concentric"  form  the  sounds  are 
still  more  masked,  and  contrast  with  the  force  of  the  impulse. 

In  excentric  hypertrophy,  the  sounds  are  louder,  clearer,  and 
more  extensively  diffused  than  in  health,  representing  the  coup 
di  viarteau,  and  are  audible  posteriorly. 

Hypertrophy  without  complication,  he  declares,  involves  no 
alteration  of  rhythm,  but  it  predisposes  to  palpitation  on  exer- 
tion; and  when  intermittence  or  great  irregularity  of  the  heart's 
action  is  observed  in  connexion  with  hypertrophy,  it  is  due  to 
other  lesions  with  which  the  hypertrophy  is  associated,  eg., 
narrowing  of  the  orifices,  or  aneurism  of  the  aorta. 

•  Opui  dtat.,  p.  130-  t  Oput  clM.,  p.  283-U,  wid  8S0-1 . 
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Eespiration,  according  to  Bertin,  is  not  aflTected  by  tmcompli- 
cated  hypertrophy,  except  when  the  latter  is  excessive,  and  pre- 
sents a  mechanical  impediment  to  the  expansion  of  the  lungs ; 
and  in  the  concentric  form,  when  the  same  embarrassment  to 
respiration  should  exist  as  in  the  case  of  a  contracted  orifice 
He  dwells  upon  the  fact,  not  previously  recognized,  that  hyper- 
trophy does  not,  of  itself,  impede  the  circulation,  save  in  the  con- 
centric form;  and  that  the  effects  hitherto  attributed  to  it  were, 
in  reality,  due  to  a  preexisting  organic  lesion,  which  gave  rise 
equally  to  the  hypertrophy  and  to  the  symptoms  ascribed  to  it 

Hypertrophy  of  the  left  ventricle  is  characterized  by  pulsa- 
tion, strongest  in  the  region  of  the  left  fifth  and  sixth  costal 
cartilages ;  and  hypertrophy  of  the  right  ventricle  by  pulsation 
of  greatest  force  at  the  lower  end  of  the  sternum,  and  stronger  to 
the  right  than  to  the  left  of  that  point.  The  latter  is  likewise 
distinguished  by  "  active  "  haemoptysis  and  jugular  pulsation  or 
"  fluctuation,"  which,  though  regarded  by  Lancisi  as  indicative 
of  right  ventricular  hypertrophy,  was  justly  regarded  by  Bertin 
as  symptomatic  rather  of  dilatation  of  the  ventricle  and  inade- 
quacy of  the  tricuspid  valve. 

The  combination  of  hypertrophy  of  both  ventricles  in  different 
forms  may  be  recognized  by  adverting  to  the  place  of  greatest 
intensity,  and  to  the  character  of  the  pulsations  and  sounds  of 
the  heart.  Hypertrophy  of  the  auricles  is  characterized,  he  says, 
by  the  muffled  quality  of  the  second  sound.* 

The  authority  of  Bertin  is  so  justly  high,  and  his  opinions  so 
fully  representative  of  the  knowledge  of  his  time  in  this  depart- 
ment of  clinical  medicine,  that  I  have  deemed  it  desirable  to 
state  them  thus  at  length,  in  order  to  shew  in  what  modem 
teaching  would  correct  and  supplement  his  rules  of  diagnosis. 

Intermittence  and  irregularity  of  the  action  of  the  heart,  occur- 
ring in  connexion  with  hypertrophy,  should  not  be  regarded,  as 
justly  stated  by  Bertin,  as  arising  from  hypertrophy  as  such.  He 
was,  however,  wrong  in  regarding  these  symptoms  as  indicative 
of  narrowing  of  any  of  the  orifices  of  the  heart,  or  of  aneurism 
of  the  aorta.  They  indicate  rather  degeneration  and  dysaesthesia 
of  the  heart,  and  dilatation  of  the  left  ventricle.     In  enumerat- 

*  TraiU  det  Maladiet  du  Cceur,  1824,  p.  850,  et  $uivante$. 
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ing  the  topical  signs  of  hypertrophy,  Eertin  omits  all  mention  of 
tha  most  valuable  of  them,  namely,  displacement  of  the  point  of 
apex-pulsation  to  the  left. 

The  value  of  haemoptysis,  as  a  symptom  of  hypertrophy  of  tlie 
right  ventricle,  is  certainly  very  equivocal ;  many  other  (liseasea 
of  the  heart  are  more  likely  to  give  rise  to  it,  and  notahly  con- 
striction of  tlie  mitral  opening.  But,  even  were  this  not  so,  it 
would  be  impossible  to  distioguish  active  from  passive  haemop- 
tysis with   siifBcient  precision,  for   the  purpose  of  differential 


The  error  of  attributing  the  second  sound  of  the  heart  to 
the  contraction  of  the  auricles,  which  was  common  to  Bertin, 
Laennec,  and  BouiUaud,  and  led  these  eminent  men  and  their 
disciples  into  many  and  grave  mistakes  in  physical  diagnosis, 
has  been  discussed  in  a  previous  chapter,  and  needs  only  to  be 
mentioned  here. 

Bouillaud  mentions  as  primary  and  essential  symptoms  of 
hypertrophy,  augmentation  of  the  force  and  extent  of  the  pulsa- 
tions, and  increased  loudness  of  both  sounds  of  the  heart ;  and 
extension  of  dulness  in,  and  sometimes  arching  or  prominence 
of  the  precordium.* 

But  exa^eration  of  the  sounds  is  characteristic  of  the  mixed 
form  only  where  dilatation  is  in  excess  of  hj-pertrophy,  as  he 
elsewhere  admits.  In  Uie  simple  form,  the  sounds  are  dulled. 
Percussion-didness  is  not  necessarily  increased,  for  example, 
where  the  anterior  edges  of  the  lungs  are  emphysematous,  and 
overlie  the  pericardium ;  and  prominence  of  the  pericardium  is 
not  only  possible  in  acute  pericarditis  with  copious  liquid  effu- 
sion in  the  child,  but  infinitely  more  common  than  it  is  in 
connexion  with  hypertrophy  at  any  period  of  life.  He  adopts, 
from  his  teacher  Bertin,  the  error  of  attributing  derangement  of 
rhythm  to  stenosis  of  one  or  other  of  the  orifices  of  the  heart, 
and  omits,  as  Bertin  did,  to  mention  the  actual  cause  of  irregu- 
larity, namely,  degeneration  of  the  miLscular  substance  of  the 
heart.  Laennec  states  that,  whilst  moderate  hypertrophy  of  the 
ventricles  causes  dulness  of  the  first  sound,  and  exaggerates  the 
natural  rhythm  of  the  heart  by  prolongation  of  the  long  pause, 
•  Ttaitt  Clinique,  Mm.  ii.,  p.  410. 
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extreme  hypertrophy  prolongs  the  systole,  and  either  completely 
masks  the  first  sound,  or  admits  only  a  faint  murmur  like  that 
of  respiration.  There  is  an  obscure  and  distant  movement  which 
gradually  increases,  lifts  the  ear,  and  gives  the  sensation  of  a 
shock.  The  ventricular  contractions  run  almost  into  one  another, 
and  there  is  scarcely  any  interval  of  repose,  the  second  sound 
being  curt,  and  almost  or  entirely  lost* 

As  symptoms  of  hypertrophy  of  the  left  ventricle,  Laennec 
mentions  a  full  and  strong  pulse;  strong  and  visible  impulse;  di- 
minution or  absence  of  percussion-resonance  in  the  precordium, 
and  florid  complexion ;  but  adds,  with  truth,  that  none  of  the ' 
symptoms  are  constant  Laennec,  like  Bertin,  omits  all  mention 
of  displacement  of  the  apex  and  extension  of  percussion-dulness 
to  the  left,  as  signs  of  hypertrophy  of  the  left  ventricle. 

According  to  Hope,  prominence  of  the  precordium  and  "a 
double  jogging  impulse "  are  symptomatic  of  an  hypertrophied 
heart,  fixed  by  adhesion  of  the  pericardium.-|-  He  truly  remarks 
that  the  pulse  in  hypertrophy,  complicated  with  "  valvular  and 
other  lesions,"  is  liable  to  many  and  great  modifications,  which 
represent  rather  the  complications  than  the  hypertrophy ;  but  in 
left  ventricular  hypertrophy  of  the  simple  form,  and  free  from 
complication,  it  is  regular,  strong,  full,  and  tense ;  it  swells  gra- 
dually and  with  force,  expands  largely,  and  dwells  under  the 
finger,  and  in  anaemic  subjects  it  is  accompanied  with  a  thrilL 
In  hypertrophy  with  dilatation,  provided  the  former  condition 
predominate,  these  characters  of  the  pulse  are  still  more  decided ; 
but  when  dilatation  is  in  excess  of  hypertrophy  the  pulse  is 
soft  and  compressible.  In  concentric  hypertrophy  the  pulse  is 
tense,  but  small ;  and  where  this  condition  exists  in  an  extreme 
degree,  it  is  weak  and  small. 

He  holds  that  dyspnoea,  venous  congestion  of  the  lips,  and 
passive  haemorrhage,  may  be  caused  by  uncomplicated  hyper- 
trophy, through  embarrassment  of  the  capillary  circulation ;  and 
that  angina,  although  characteristic  of  no  particular  lesion  of  the 
heart,  is  often  associated  with  hypertrophy. 

The  impulse  of  the  heart  is  strong,  heaving,  and  sustained,  in 

*  TraiU  (t Auscultation  Mediate,  1826,  torn,  ii.,  p.  411. 
t  A  Treatue  on  the  Diteatei  of  the  Heart,  eta,  p.  238. 
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proportion  to  the  degree  of  hypertrophy  and  accompanying  dila- 
tation ;  and  in  both  the  excentric  and  simple  fonns  Hope  notices, 
with  especial  emphasis,  the  existence  of  a  "  diastolic  impulse," 
for  the  discoveiy  and  interpretation  of  which  he  justly  claims 
credit. 

In  reference  to  this  sign,  he  says :  "  It  is  occasioned  by  the 
diastole  of  the  ventricles,  during  which  action  the  heart  sinks 
back  from  tlie  walls  of  the  chest,  and  this  sinking  back  termi- 
nates in  a  jog,  or  shock,  occasioned  by  the  refilling  of  the  ven- 
tricles, and  constituting  the  diastolic  impijse  in  question.  It  is 
stronger,  ctsteris  paribzts,  in  proportion  as  the  heart  is  thicker 
and  more  capacioas.  Accordingly,  I  have  found  it  strongest  in 
hypertrophy  with  dilatation ;  but  it  may  also  be  very  consider- 
able in  simple  hypertrophy.  In  the  healthy  heart  it  is  not  per- 
ceptible; neither  is  it  in  dilatation  without  hypertropliy."" 

Hope  agrees  with  Laennec  in  thinking  the  ear,  applied  to  the 
stethoscope,  the  most  delicate  medium  for  the  appreciation  of 
cardiac  impulse.  Jugular  pulsation  he  regards  as  a  sign  of 
dikted  hypertrophy  of  the  right  ventricle,  maintaining  that  the 
double  venous  fluctuation  is  due.  the  lesser,  to  the  wave  of  blood 
urged  on  by  the  contraction  of  the  auricle  towards  the  distended 
ventricle,  and  thence  reflected  upon  the  superior  cava  and  its 
tributaries;  and  the  gi'eater,  to  the  sudden  and  powerful  contrac- 
tion of  the  ventricle  upon  the  mass  of  blood  filling  its  cavity,  and 
the  consequent  repulsion  upon  the  auricle,  and  through  it  upon 
the  jugular  veins,  of  a  column  of  blood,  equivalent  in  sectional 
area  to  the  surface  of  the  tricuspid  valve  thus  suddenly  and 
forcibly  raised  by  the  contraction  of  the  ventricle. 

The  heart,  he  says,  occupies  a  low  position  in  hypertrophy,  ex- 
cept when  fixed  by  adhesion  of  the  pericardium,  and  the  sounds 
are  modified  according  to  the  form  of  hypertrophy  actually  pre- 
sent Thus,  in  simple  hypertrophy  tlie  first  sound  is  dull  and 
prolonged  in  proportion  to  the  degree  of  thickening  of  the  walls, 
whilst  the  second  sound  is  feeble,  and  the  inter^'al  of  repose  is 
shortened  because  of  the  increased  length  of  the  first  sound. 

In  concentric  hypertrophy,  he  says,  both  sounds  are  propor- 
tionately weaker;  and  in  the  simple  and  concentric  forms  alike, 
•  Ojjiu  ci(a(„  p.  2r!-2. 
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the  first  sound  is  scarcely  audible  at  the  upper  part  of  the  ster- 
num and  beneath  the  clavicles,  whilst  the  second  ia  distinctly 
heard.  Where  both  ventricles  are  thus  altered,  the  transmis- 
sion of  the  sounds  ia  restricted  to  the  narrowest  limits. 

In  hypertrophy  with  dilatation  the  sounds  are  loudest,  and 
during  palpitation  they  attain  their  utmost  intensity.  The  Bret  is 
abrupt  at  its  commencement,  and  prolonged,  whilst  the  second 
ia  simply  intensified  ;  both  are  extensively  transmitted  through 
the  chest,  and  distinctly  audible  at  all  points  of  its  surface,  even 
behind,  especially  in  children  and  thin  persons. 

Where  dilatation  predominates,  the  first  sound,  he  says,  is  not 
so  loud  or  prolonged  as  in  the  preceding  variety,  whilst  the 
second  is  louder  than  natural,  but  otherwise  imaltered. 

Both  the  impulse  and  the  sounds  are  diminished  by  general 
debility,  induced  by  exhaustion  from  any  cause ;  by  acute  and 
chronic  affections  of  the  lungs  ;  and  by  approaching  dissolutittn. 

I  have  already  expressed  the  opinion,  that  precordial  promi- 
nence is  not  characteristic  of  hypertrophy,  because  proportion- 
ately more  frequent  in  hydro-pericardium ;  and  that  elevation 
of  the  point  of  apex-beat,  without  any  discoverable  cause  of 
osceutric  pressure  on  the  heart,  is  indicative  of  adhesion  of  the 
pericardium  exclusively.  The  "  double  jogging  impulse  "  in  no 
respect  differs  from  the  double  impulse,  systolic  and  diastolic, 
to  he  presently  noticed. 

Symptoms  of  venous  engorgement  are  certainly  not  character- 
istic of  uncomplicated  hypertrophy  in  any  of  its  varieties,  quite 
the  reverse;  and  dyspnoea  is  so  only  in  a  qualified  sense;  namely, 
when  the  hypertrophy  is  excessive,  and  incommodes  the  lungs  by 
its  mere  bulk  and  pressure ;  or  when  it  is  induced  by  unwonted 
physical  effort  of  any  kind.  The  capillaries  are  not  engoigud 
as  a  consefjuence  of  uncomphcated  hypertrophy.  When  they  are 
in  that  condition  in  connexion  with  hypertrophy,  the  cause  of 
the  hypertrophy  is  also  tlie  cause  of  the  capillary  engoi;gemant ; 
f.  g.,  valvular  disease.  In  llie  early  stages  of  hypertrophy  the 
capillaries  are  not  engorged,  but  in  a  state  of  active  hypenemia. 
When,  however,  in  the  latter  stages,  the  heart  begins  to  foil, 
passive  congestion  of  the  capillaries  and  veins  ensues :  a  change 
due,  not  to  hypertrophy,  but  to  the  atrophic  and  degenentivc 
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changes  of  tissue  which  constitute  its  inevitable  aeqiielfe.  Then, 
for  the  first  time,  the  piilse  ia  noticed  to  be  irregular,  and  dropsi- 
cal effusion  appears.  I  regard  as  of  no  weight  against  this  view 
the  case  of  alleged  concentric  hypertrophy,  causing  dropsy  and 
other  cnnaeijuencea  of  capillary  and  venous  congeation,  adduced 
by  Hope,*  in  the  absence  of  positive  evidence  that  the  kidneys 
were  not  diseased. 

The  ioterpretation  of  the  "diastolic  impulse"  given  by  Hope  is, 
in  my  judgment,  only  partially  correct.  Such  impulse  is  present 
only  where  hypertrophy  with  dilatation  exists ;  never  in  simple 
hypertrophy.  His  explanation  of  the  phenomenon  implies  two 
coincident  and  essential  conditions :  a  "  sinking  back  "  of  the 
heart,  and  diastole  of  the  ventricles.  I  believe  the  latter  consti- 
tutes the  sole  cause ;  the  former  having  no  existence,  and,  there- 
fore, no  share  in  the  production  of  diastolic  impulse. 

It  is  no  less  perceptible  when  the  patient  lies  face  down- 
wards, and  no  "  sinking  back  "  can  take  place.  Further,  Hope's 
theory  implies  that  diastolic  impulse  takes  place  at  the  eiul 
of  ventricular  diastole,  and  coincides,  therefore,  with  auricu- 
lar systole.  But,  however  plausible  this  doctrine  may  seem,  as 
introducing  the  element  of  active  impulsion  of  blood  from  the 
auricle,  it  is  opposed  to  obser\'ation,  which  shows  that  the  dias- 
tolic impulse  coincides  with  the  second  soimd  of  the  heart,  and 
therefore  with  the  Jirsl  period  of  ventricular  diastole.  My  view 
is,  that  the  hypertrophied,  dilated,  and  dense  walled  ventricle, 
returning  by  recoQ  to  a  state  of  complete  diastole,  and  becoming 
at  the  same  moment  suddenly  and  rapidly  filled  with  blood  by 
influx  from  the  auricle,  attains  thereby  dimensions  in  excess  of 
the  an tero -posterior  diameter  of  the  mediastinum ;  and  partly  by 
its  diastolic  recoil,  and  in  part  by  the  excentric  pressui'e  thus 
exercised  upon  its  internal  surface,  it  is  brought  suddenly  into 
violent  collision  with  the  precordium,  and  becomes  the  cause  of 
sensible  impulse.  It  ia,  I  believe,  pathognomonic  of  dilated 
hypertrophy  of  an  tinsoftened  left  ventricle.  With  an  exagge- 
rated systolic  impulse,  this  phenomenon  constitutes  tlie  "double 
jo^ng  impulse"  previously  mentioned,  as  indicative,  according 
to  Hope,  of  hypertrophy,  with  adherent  pericardium ;  but,  as  I 

•  London  Ucdical  Omeltr,  Saptamber  filJi,  183&. 
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think,  erroneously  bo  interpreted.  Neither  the  explanation 
offered  by  Hope  of  jugular  pulsation,  nor  his  interpretation  of 
that  phenomenon,  is,  to  my  mind,  satisfactory.  I  believe  it  to 
be  due,  as  already  stated,  to  actual  reflux  from  the  right  ven- 
tricle ;  and  that  it  is,  therefore,  pathognomonic  of  tricuspid  re- 
gurgitation. There  are  noticeable  in  the  external  jugular  veins, 
two  distinct  movenients  in  such  cases  :  one,  a  single  reflux  wave 
of  considerable  magnitude,  coincident  with  the  systole  of  the 
ventricles  and  the  carotid  pulae,  and  all  but  abolished  by  a  full 
inspiration ;  and  the  other,  a  series  of  ripples,  likewise  reflux, 
but  in  no  degree  inHuenced  by  respiration,  alternating  with  the 
larger  fluctuations,  and  occupying  the  whole  interval  between 
them.  Both  these  movements  may  be  promptly  arrested  by 
gentle  pressure  upon  the  vein,  immediately  above  the  clavicle. 
The  former  I  believe  to  be  due  to  reflux  from  the  ventricle 
during  its  systole ;  and  the  latter,  to  reflux  from  the  auricle 
during  the  series  of  feeble  undnlatory  contractile  movements 
performed  by  it  previous  to  its  final  systole. 

The  systole  of  the  auricle,  properly  so  called,  which  immedi- 
ately precedes  the  systole  of  the  ventricle,  is  not  productive  of 
distinct  venous  reflux.  The  tricuspid  orifice  being  thrown 
open  at  tlie  moment  of  auricular  systole,  the  blood  passes  by  the 
larger  opening  into  the  ventricle ;  it  ia  urged  by  the  onward 
contraction  of  the  aitricle,  and  its  course  is  favoured  by  gravi- 
tation, more  freely  than  by  the  smaller  aperture  and  ^[ainst 
gravity,  back  upon  the  cava  and  jugular  veins. 

It  is  possible,  however,  that  a  reflux  jugular  wave  may  be 
actually  produced  by  right  auricular  systole ;  but  it  would  be 
necessarily  merged  in  that  of  ventricular  systole  which  imme- 
diately follows,  and  therefore  not  separately  recognizable. 

It  may  be  and  has  been  urged  against  this  explanation  of 
venous  pulse  in  the  neck,  that  it  necessarily  implies  the  concur- 
rent development  of  tricuspid  reflux  mui-mur.  But  where  the 
distention  of  the  ventricle  is  such  as  to  render  the  tricuspid 
valve  incompetent,  its  power  of  contraction  is  manifestly  insuffi- 
cient to  educe  a  murmur.  Hence,  the  extreme  rarity  of  tricuspid 
reguT^itant  murmur ;  so  rare,  indeed,  is  it,  that  I  have  never 
heard  it  except  in  cases,  very  few  in  ntunber,  in  which  incom- 
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petency  was  the  result  of  valvular  lesion  without  disteation  of 
the  ventricle. 

In  speaking  of  an  abbreviated  interval  of  repose  as  a  col- 
lateral sign  of  hypertrophy,  Hope  does  not  make  it  clear  to 
which  of  the  two  intervals  he  refers.  The  first  interval  is 
shorter ;  but  the  second,  or  that  following  the  second  sound  and 
preceding  the  first,  is  longer  than  uatiu'al,  as  stated  by  Laennec, 
because  the  prolongation  of  the  first  sound  is  effected  by  eaffix, 
not  by  prefix;  ventricular  contraction  not  anticipating,  but  trans- 
gressing, its  normal  period. 

I  have  not  met  with  an  example  of  the  double  systolic  im- 
pulse whicli  Walshe  notices  as  a  sign  of  excentric  hypertrophy.* 
I  have  occasionally  observed,  in  the  early  stages  of  retrograde 
tuBtomorphosis  of  an  hypertrophied  heart,  an  abortive  pulsation 
or  tick,  not  represented  in  the  radial  pulse,  to  immediately  suc- 
ceed the  normal  impulse  at  the  precordium.  But  this  is  symp- 
tomatic, not  of  hypertrophy  itself,  but  of  the  retrogressive 
changes  consecutive  to  that  condition. 

Neither  can  I,  in  view  of  the  negative  and  positive  signs,  admit 
with  that  eminent  observer,  the  possibihty  of  mistaking  excentric 
hypertrophy  in  a  narrow  chested  subject,  for  pleural  effusion. 

In  extreme  cases  of  dilated  hypertrophy  of  long  duration,  and 
alfiO  in  early  youth,  Walshe  has  noticed  bulging  of  the  precor- 
dium, divarication  of  the  riba  on  the  left  side  from  the  second 
io  tha  eighth,  and  percussion-dulness  to  the  same  extent ;  the 
fia  observer,  the  body  of  the  patient,  and  even  the  bed 
Len  whilst  the  stethoscopic  examination  was 
This,  1  have  likewise  witnessed,  but  only  in 
t),  I  cannot  ^ree  with  him  in  the  opinion, 
sounds  possesses  no  special  significance ; 
eudence,  in  regard  to  both 
strength  in  the  two  ventricleB.t  I 
!t  soimd,  as  already  stated  (p. 
iptiy  with  dilatation ;  or  de- 
and  that  it  depends  upon 

',e  HmkI  and  Grtat  Vcuili,  third  ei 
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disturbance  of  synetLronism  between  the  systole  of  the  ventricle, 
and  the  closure  of  the  corresponding  aurieulo-ventricular  valve, 

Eeduplication  of  the  second  sound  is  caused  by  unequal  reple- 
tion of  the  two  ventricles,  and  consequent  derangement  of  syn- 
chroniam  in  their  evacuation,  and  in  the  consecutive  reaction  of 
the  aorta  and  pulmonary  artery;  the  closure  of  the  semilunar 
valves  being  postponed  on  the  side  of  greatest  ventricular  dis- 
tention, 

The  doctrine  that  hypertrophy  is  capable,  ft.r  se,  of  inducing 
murmuj  at  the  aortic  or  mitral  orifice  by  the  mere  force  of  con- 
traction to  which  it  may  give  rise,  is  quite  unsupported  by  the 
result  of  my  observation,  I  have  repeatedly^  however,  en- 
countered such  a  phenomenon ;  but  at  the  mitral  orifice  only,  in 
hearts,  whether  hypertrophied  or  not,  dynamically  weakened  by 
softening  of  the  ventricular  waUs.*  In  no  single  instance  have 
I  met  with  aortic  systolic  murmur  not  traceable  to  some  definite 
organic  lesion  of  an  obstructive  kind,  either  at  the  orifice  or  in 
the  root  of  the  aorta,  which  was  not  manifestly  of  htemic  origin. 
I  cannot,  therefore,  beheve  in  the  alleged  occurrence  of  aortic 
systolic  murmur  from  derangement  of  proportion  between  a  di- 
lated ventricle  and  its  orifice  of  exit ;  or  from  derangement  of 
the  line  of  axis  from  the  orifice  of  the  ventricle  to  the  aorta,  till 
conclusive  eWdence  be  adduced  of  its  actual  occurrence. 

Amongst  the  general  symptoms  of  hypertrophy,  Walshe  men- 
tions paroxysms  of  dyspucea  in  ease  of  much  dilatation,  valvular 
obstruction,  or  pulmonary  disease.  Dyspncea,  occurring  in  par- 
oxysms in  connexion  with  hypertrophy,  I  should  regard  as 
evidence  of  dilatation  and  rigidity  of  the  aorta. 

Particular  tinting  of  the  face,  frequent  headache,  rushing  noises 
in  the  ears,  drowsiness  after  meals,  starlings  in  sleep,  and  epis- 
taxis,  although  collectively  or  singly  often  present  in  hyper- 
trophy, are  quite  as  often  absent ;  hence  they  can  be  regarded 
only  as  presumptive  symptoms  of  that  condition. 

Enlargement  of  the  thyroid  body  is  assuredly  not  a  conse- 
quence, and  therefore  not  a  symptom  of  hypertrophy.  It  is 
commonly  associated  with  excitement  of  the  heart,  which  may 
or  may  not  be  followed  by  hypertrophy ;  but  in  relation  to  botJi 
it  stands  as  cause,  not  as  effect. 

•  Sea  Chapter  III.,  p.  281. 
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In  coanective  tisaue  hypertrophy,  Quain  8tat€3  that  the  im- 
pulse is  strong  and  heaviny,  and  the  first  sound  dull ;  and  in  that 
due  to  accumulation  of  fat,  which  he  admits  as  a  special  form, 
without  adequate  reason  in  my  judgment,  the  aounda  are  sharp.* 

In  the  latter  condition  the  sounds  are,  no  doubt,  in  most  cases 
sharp  at  the  base,  owing  to  the  usually  concomitant  change  of 
atheroma  of  the  aoita.  But  the  apex-pulsation  is  feeble,  and  the 
apex-Bouuds  faint,  and  of  low  pitch,  except  in  the  advanced  stage 
of  concomitant  degeneration  of  the  muscular  fibres,  when  the 
sounds,  though  faint,  may  be  likewise  sharp  and  brief. 

The  symptoms  and  the  signs-f-  of  hypertrophy  may  be  divided 
into  those  which  are  presumptive  or  equivocal,  and  those  which 
are  positive ;  and  each  member  of  these  two  groups  must  be  con- 
sidered separately  in  relation  to  the  different  foi-ma  of  hyper- 
trophy specified  at  page  462. 

EanvocAL. 
Sjpiiplomi.  Siijtu. 

Florid  or  congetteit  [ace.  EiteiiBioii  of  precordial  duliwu. 

LUbilit;  to    htudoche  in    reoumbsiit         Muking  of  canlUc  loUDdi. 

piHiture.  ExteiudTe  diffusion  at  cttrdiao  aoiuidi. 

„  to  ruBbing  noiso  in  tLe  boad 

on  stooping,  or  after  eiertion. 
„  to  violent  palpitntion  after 

„  Id  epUbuda. 

Habitual  shortaeu  of  brenCli  on  exertiuii. 
Throbbing  of  tbe  carotid  arteries. 


Large,  full,  and  atrotig  pulse. 
Virible  Leaving  of  tbe  pncordium. 


Diaplacemeut  of  the  i^i  to  the  left, 
in  Ibe  abH^oe  of  excentric  preuure. 

Eitennion  of  area  of  apei-puUation. 

Heaving  precordial  inipulie,  perceived 
by  tbe  application  of  the  hand, 

EbcCenuve  diffUaion  of  impulne. 

Proluuged,  dull,  and  diBtuut  SrstBouuil. 

Beduplitatiun  of  6nt  aound. 

Double  impulBO. 

Spby  gmograpbic  tracing  of  hypertrophy. 


aj-mptnm,  tbroughi 

aiNOaltation,  perouHioti,  or  palpalii 


■ake  I  use  tbe  word  "sign,"  a»  eontradistinguisbed  from 
thle  work,    aa  inilicating  aeniorj  evidence  discoverable  by 
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It  is  unnecessary  to  discuss  here  the  equivocal  symptoma  and 
signs,  which  have  but  a  casual  connexion  with  hypertrophy ; 
each  of  which  may  be  absent  where  hypertrophy  exists,  or  may 
be  present  in  its  absence,  and  due  to  other  causes. 

Of  the  positive  symptoms  of  hypertrophy,  the  large,  full, 
strong,  and  sustained  pulse  is  amongst  the  most  valuable ;  it  is 
distinguished  by  the  comhiiuttion  of  these  quahtiea  from  the 
pulse  of  all  other  morbid  states  whatever,  and  is,  therefore, 
pathognomonic  of  left  ventricular  hypertrophy.  It  is  liable  to 
great  variation  as  to  firmness,  according  to  the  state  of  the  walls 
of  the  artery  examined ;  hut,  it  is  always  of  high  tension,  except 
in  the  stage  of  retrogressive  change  of  tissue. 

The  absence  of  pulse  of  this  character  would  not  be  of  equal 
value  aa  negative  evidence  in  regard  to  the  heart  generally ; 
because  the  right  ventricle  alone  may  be  hypertrophied,  and  yet 
the  pulse  may  present  characters  the  opposite  of  those  just  men- 
tioned. 

In  simple  hypertrophy  of  the  left  ventricle,  the  pulse  is  less 
full  and  sustained,  but  no  less  strong,  than  in  the  dilated  fonu. 
The  difference,  therefore,  is  only  of  degree,  as  between  the  simple 
and  dilated  forms  of  the  affection  on  the  left  side  of  the  heart 

Hypertrophy  of  the  right  ventricle  is  nearly  always  of  the  di- 
lated form,  and  the  radial  pulse  exhibits  characters  derived  from 
an  obstructed  pulmonary  circulation,  viz.,  those  of  smallness, 
weakness,  and  occasionally  even  of  iutennitteuce  or  irregularity. 

Visible  heaving  of  the  precoi-dium  is  no  less  significant  of 
hypertrophy,  in  the  assumed  absence  of  aneurism  or  other  tmnor 
behind  the  heart.  Wlien  the  left  ventricle  alone  is  afiTected,  the 
movement  will  bo  perceived  towards  or  beyond  the  line  of  the 
left  nipple  ;  and  where  the  right  alone  is  engaged,  it  will  appear, 
but  less  distinctly,  in  the  inferior  .sternal  region,  and  to  a  vari- 
able distance  beyond  the  right  edge  of  that  bone.  If  both  ven- 
tricles be  iu  the  state  of  hypertrophy,  the  movement  of  impulse 
will  be  visible  over  the  entire  extent  of  the  pi-eoonlium,  but 
most  distinctly  at  the  point  of  apex-pulsation;  and  in  the  dilatetl 
form  it  will  be  of  an  undulatory  character. 

As  a  single  sign,  displacement  of  the  apex  to  the  left  of  its 
normal  position  might  be  due  equally  to  hypertrophy  aod  dila- 
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tataon  of  the  left  ventricle  ;  and  the  same  may  be  aaid  of  en- 
largement of  the  area  of  apex -pulsation.  But,  associated  with 
heaving  impulse  at  the  left  precordinm  perceptible  to  the  hand, 
these  signs,  single  or  united,  become  pathognomonic  of  left  ven- 
tricular hypertrophy.  The  degree  of  displacement  of  the  apex 
to  the  left,  and  of  extension  of  its  area,  will,  in  the  association 
just  mentioned,  nieasui'e  with  approximate  accuracy  the  enlarge- 
ment of  the  left  ventricle  ;  and  its  downward  and  leftward 
displacement,  the  expansion  and  elongation  of  the  oi;gan  so 
characteristic  of  hypertrophy  from  incompetence  of  the  aortic 
valve.  In  determining  the  extent  of  apex-pulsation  I  make 
use  of  my  index  and  middle  fingers  as  a  pair  of  calUpers,  and 
with  sufficiently  accurate  results. 

Heaving  precordial  impulse  is  no  less  distinctive  of  hyper- 
trophy ;  it  is  of  the  nature  of  a  prolonged  swell  or  upheaving  of 
the  chest-wall,  by  the  shock  and  gradual  uplifting  of  a  powerful 
Bolid  body  immediately  behind  it.  In  simple  hypertrophy  the 
shock  is  more  abrupt  and  localized,  and  the  lifting  of  the  chest- 
wall  leas  decided  than  in  the  dilated  fonn.  In  escentric  hyper- 
trophy of  extreme  degree,  the  shock  of  cardiac  impulse  ia  so 
powerful  as  visibly  to  shake  the  body  of  the  patient,  and  the 
head  of  the  auscultator,  as  correctly  stated  by  Hope.  I  have 
seen  it  communicated  to  an  enlarged  liver,  and  1  have  heard 
gastric  tinkle,  coiTeaponding  to  the  systole  of  the  ventricles, 
caused  by  it.  It  is,  moreover,  extensively  diffused  over  the  front 
of  the  chest,  being  perceptible  to  the  hand  far  beyond  the  normal 
limits  of  the  precordium. 

The  first  sound  of  the  heart  is  strong,  but  dull,  prolonged,  and 
distant  in  all  forms  of  hypertrophy,  In  simple  hypertrophy 
the  dull  and  distant  characters  of  the  soimd  predominate ;  and 
in  the  dilated  form,  prolongation  and  strength,  with  greater 
clearness,  are  the  distinguishing  qualities.  The  second  sound  ia 
less  distinctly  audible  at  the  apex  in  both  forms  than  it  is  in  the 
healthy  heart;  louder,  however,  in  dilated  than  in  simple  hyper- 
trophy. At  the  base,  the  second  sound  is  usually  distinct  and 
normal;  but  in^many  cases  of  excentric  hypertrophy  it  is  mor- 
bidly loud,  sharp,  and  clear,  for  some  distance  in  the  line  of  the 
ascending  aorta.     This  is,  in  some  degree,  due  to  the  force  of  im- 
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pulsion,  and  usually  also  to  antecedent  or  consecutive  atheroma 
of  the  coats  of  that  vessel 

Both  sounds  are  extensively  transmitted  in  dilated  hyper- 
trophy, especially  in  young  and  thin  subjects.  In  such  I  have 
heard  them  at  all  points  of  the  chest,  even  posteriorly.  A  solidi- 
fied lung  would  seem  to  intensify,  by  transmission,  the  sounds  of 
the  heart  in  these  cases. 

Eeduplication  of  the  first  sound  is  so  intimately  associated 
with  simple  or  excentric  hypertrophy,  that  if  carefully  sought,  it 
will.be  found  in  every  such  case,  anterior  to  consecutive  deterio- 
ration of  tissue.  It  consists,  as  already  stated,  in  resolution  of 
the  first  sound  into  its  constituent  elements  of  impulse  and 
valve-tension ;  and  is  due  to  the  abolition  of  simultaneousness  of 
these  events,  and  the  interposition  of  an  appreciable  interval  of 
time  between  the  impulse  by  which  the  systole  of  the  ventricles 
is  inaugurated,  and  the  tension  of  the  auriculo- ventricular  valves, 
which  occurs  at  its  acme. 

The  suddenness  and  energy  with  which  ventricular  contrac- 
tion is  initiated  in  simple  hypertrophy,  and  the  ordinary  rate 
at  which  its  acme  is  attained,  explain  at  once  the  early  occur- 
rence of  impulse,  and  the  apparent  postponement  of  valve- 
sound  ;  whilst,  in  excentric  hypertrophy,  the  derangement  is  due 
to  postponement  of  valve-tension,  arising  from  the  protracted  pro- 
cess of  ventricular  evacuation.  In  both,  the  ex,alted  contractile 
force  acquired  through  increased  parietal  development,  accounts 
for  the  emphasis  with  which  the  two  elements  of  the  first  sound 
are  pronounced.  The  absence,  in  a  simple  dilated  ventricle,  of 
contractile  power  adequate  to  the  production  of  audible  impulse, 
may  account  for  the  absence  in  such  cases  of  double  first  sound. 
Hence,  likewise,  double  first  sound  has  rarely,  if  ever,  its  source 
in  the  right  ventricle ;  for,  even  when  hypertrophy  is  associated 
with  dilatation  of  this  chamber,  an  event  of  very  rare  occur- 
rence,* dilatation  is  so  much  in  excess  that  audible  impulse  is 
scarcely  developed,  and  inadequacy  of  the  tricuspid  valve  is  a 

*  Bertin  has,  however,  reported  a  case  (88)  in  which  the  walls  of  the  right  ven- 
tricle were  from  eleven  to  sixteen  lines  thick.  Bouillaud  gives  one  (76)  in  which 
the  thickness  was  eight  to  ten  lines,  and  a  second  (77)  in 'which  it  was  twelve 
lines ;  and  Hope  gives  an  example  of  it,  measuring  six  to  seven  lines,  in  a  girl  nine 
years  old. 
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necessary  concomitant ;  hence,  absence  of  valve-click,  and  there- 
fore, of  double  first  sound. 

I  have  already  (p.  499)  stated  my  opinion  as  to  the  cause  and 
diagnostic  significance  of  the  "  double  jogging  impulse"  of  Hope. 
It  will  suffice  here  to  repeat,  that  I  regard  it  as  identical  with 
double  impulse  of  systohc  and  diastolic  rhythm,  oa  described  by 
that  author;  and  as  evidence,  not  of  simple  hypertrophy  with  or 
without  adhesion  of  the  pericardium,  but  of  hypertrophy  with 
dilatation  of  the  left  ventricle.  Dilatation  of  the  right  ventricle, 
as  just  stated,  is  rarely  associated  with  hypertrophy  of  its  walls. 
Hence,  likewise,  double  impulse  rarely  has  its  origin  in  this 
chamber.  I  am  not  personally  cognizant  of  a  single  example  of 
the  kind. 

A  sphygmographic  tracing  would,  of  course,  afford  conclusive 
evidence  of  hypertrophy  of  the  left  ventricle. 

Hypertrophy  of  the  right  ventricle  must  be  judged  of  by  other 
evidence.  The  condition  usually  met  with  and  designated  hy- 
pertrophy, is  that  of  dilatation  of  its  cavity  with  normal  thick- 
ness of  its  walls. 

Veritable  hypertrophy  with  dilatation  of  this  chamber  is,  how- 
ever, of  occasional  occurrence.  It  has  been  met  with  in  associ- 
ation with  long  continued  mitral  obstruction ;  with  pulmonary 
emphysema ;  and  with  primary  hypertrophy  of  the  left  ventricle 
from  over  physical  exertion,  and  subsequently  complicated  with 
chronic  bronchitis,  in  well  nourished  but  gouty  subjects. 

General  hypertrophy  of  the  right  ventricle  may  likewise  be 
witnessed  in  connexion  with  the  exceedingly  rare  lesion  of  ob- 
struction at  the  orifice  of  the  pulmonary  artery,  without  perfora- 
tion of  the  ventricular  septum  or  patency  of  the  foramen  ovale. 
Where  direct  coramimication  between  the  right  and  left  side  of 
the  heart  exists,  by  imperfection  of  the  septa,  the  right  ventricle 
may,  according  to  Dr.  Law,  undergo  hypertrophy  from  the  circu- 
lation of  arterial  blood  through  its  cavity. 

Doctor  Sutton  holds  that  in  this  condition  of  the  right  ven- 
tricle, systolic  bruit  de  soufflei  may  be  developed  at  the  tricuspid 
orifice  by  incompetency,  without  sti-uctural  disease  of  the  tri- 
cuspid valve.*     It  is,  he  says,  characterized  by  being  audible  at 

*  London  llQipitat  Bepoi-U,  vol,  it. 
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the  ensifomi  cartilage,  or  a  short  distance  to  the  left  of  the  ster- 
num at  the  level  of  the  fifth  and  sixth  costal  cartilages,  but  Twt 
at  the  left  apex  or  left  scapula.  He  gives  the  details  of  eight 
cases  in  which  he  had  personal  knowledge  of  its  existence,  and 
in  which  he  examined  the  body  after  death.  The  tricuspid  orifice 
was  dilated  in  all  these  cases ;  but,  in  several  of  them,  like- 
wise, the  edges  of  the  valves  wei-e  rough.  In  a  ninth  example 
given,  tricuspid  reflux  murmui'  existed,  although,  as  proved  by 
examination  of  the  body,  the  right  ventricle  was  simply  dilated, 
but  the  valves  were  uneven,  and  manifestly  incompetent  I 
have  already  stated  that,  even  where  veritable  tricuspid  reflux 
was  proved  to  exist  by  jugular  venous  pulsation,  in  coses  of  dis- 
tention of  the  right  chambers  of  the  heart  with  or  without  hy- 
pertrophy of  the  right  ventricle,  I  have  never  heard  tricuspid 
regurgitant  murmur.  I  have,  in  a  few  cases,  heard  it  where  the 
right  chambers  were  not  engorged ;  but  the  valves  had  been 
rendered  incompetent  by  roughening  of  their  edges.  I  venture 
to  suggest,  and  the  facts  as  furnished  by  Ur.  Sutton  do  not  ab- 
solutely forbid  this  view,  that,  in  those  of  his  cases  in  which 
a  rough  state  of  the  tricuspid  valves  existed,  regurgitation  and 
murmur  would  be  thereby  adequately  explained ;  whilst  in  the 
others,  the  murmur  may  not  have  been  adynamic  and  mitral ; 
a  murmur  which  is  rarely  audible  in  the  left  axilla,  and  never  at 
the  left  scapula.  Addison,  as  stated  by  Dr.  Sutton,  did  not  be- 
lieve in  tricuspid  regurgitant  murmur,  and  Hope  and  Walshe 
regard  it  as  veiy  rare. 

The  signs  by  which  this  condition  of  the  right  ventricle  is  mani- 
fested are  few;  and,  with  one  exception,  indifferently  pronounced. 
The  exception  alluded  to  is  the  existence  of  strong  impulse  at 
the  lower  sternum  and  ensiform  cartilage,  in  the  absence  of  pul- 
monary emphysema,  or  other  cause  of  displacement  of  the  heart 
to  this  locality.  The  impulse  in  question  is  diffused,  and  of 
moderate  strength  rather  than  heaving;  apex-pulsation  is  not 
perceptible,  unless  the  left  ventricle  be  also  in  a  state  of  hyper- 
trophy, because  the  apex  is  tlirown  backwards  by  the  increased 
development  of  the  body  of  the  right  ventricle. 

Pronounced,  and  amply  sufficient  for  the  purpose  of  diagnosis, 
)  are  the  signs  of  hypertrophy  discussed  in  the  last  pageSij 
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evidence  of  its  existence  is  not  tiaually  limited  to  these  signs. 
There  are  present,  in  addition,  in  the  majority  of  cases,  the  signs 
of  valvular  lesion,  obstructive  or  regurgitant,  which  must  lead, 
and  within  a  brief  period,  to  hypertrophy  of  the  corresponding 
ventricle.  The  existence  of  a  well  pronounced  systolic  murmur 
at  the  right  baae  of  the  heart,  traceable  through  the  arch  of  the 
aorta  and  into  the  carotids,  with  or  without  diastolic  munnur 
in  the  same  situation,  should  suggeat  the  coexistence  of  left 
ventricular  hypertrophy.  A  single  and  diastolic  murmur  here 
would  have  a  like  significance.  When  aortic  diastolic  murmur 
exists,  the  apex  of  the  heart  will  be  found  to  have  undergone 
displacement  downwards  as  well  as  towards  the  left.  Systolic 
murmur  having  origin  in  the  aorta,  above  its  orifice,  and  dis- 
tinguishable from  obstructive  lesion  at  the  mouth  of  the  vessel 
by  the  higher  level  of  its  point  of  greatest  intensity,  by  ita  non- 
transmission  into  the  cervical  arteries,  and  by  the  coexistence  of 
rigidity  and  tortuosity  of  the  superficial  arteries,  will  be  likewise 
found  associated  -with  the  positive  signs  of  hypertrophy  of  the 
left  ventricle. 

Mitral  regurgitation  also  leads  inevitably  to  hypertrophy  of 
the  left  ventricle.  Therefore,  when  apex  systolic  munnur  exists, 
the  distinctive  signs  of  hypertrophy  should  be  looked  for.  Not 
80  with  mitral  obstruction.  In  connexion  with  this  lesion,  if 
unassociated  with  mitral  inadequacy,  or  other  cause  of  hyper- 
trophy, the  left  ventricle  is  either  strictly  normal  in  all  respects, 
or  somewhat  reduced  in  capacity,  but  never  thickened  in  its  walls. 

The  existence,  therefore,  of  simple  presy.'itolic  murmur  at  the 
apex,  would  be  prima  facte  evidence  of  the  nou-exiatence  of 
hypertrophy  of  the  left  ventricle ;  and  the  absence  of  the  posi- 
tive signs  of  that  condition,  already  mentioned,  would  confirm 
the  negative  diagnosis. 

The  pathology  of  hypertrophy  is  scarcely  on  a  level  with  our 
knowledge  of  its  diagnosis. 

Senac,  Morgagni,  and  Corvisart,  laid  down  the  principle  that 
the  heart  became  hypertrophied,  like  the  external  muscles,  under 
the  stimulus  of  increased  work, 

Corvisart  distinguishes  the  induration  of  "  active  aneurism " 
from  that  arising  from  thickening  of  the  connective  tissue  of  the 
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heart  *  and  gives  an  example  (Observation  27)  of  the  latter  kind, 
in  which  the  pulse  was  small,  hard,  and  slightly  irregular,  whilst 
the  heart's  action  was  strong  and  tumultuous ;  thus  representing 
the  want  of  harmony  between  the  pulse  and  the  heart,  usually  re- 
garded as  characteristic  of  aortic  obstruction.  At  the  necropsy, 
all  the  chambers  of  the  heart  were  found  dilated,  rigid,  and 
resonant,  and  the  aortic  orifice  contracted. 

Quain  has  recently^*  given  a  minute  description  of  this  form 
of  hypertrophy,  in  the  recognition  of  which  he  was,  however, 
long  anticipated  by  Corvisart,  as  above  shown. 

Corvisart  also  supplies  an  example  of  cartilaginous  alteration 
of  the  heart  (Observation  28),  in  which  the  symptoms  were  iden- 
tical with  those  in  the  former  case,  and  the  pathological  change, 
as  he  avers,  only  more  advanced.  J   Bouillaud  gives  several  such.§ 

A  condition  of  the  heart  corresponding  to  the  description  of 
fibroid  cartilaginous  change  above  given,  must  be  extremely  rare 
at  the  present  time.  I  have  not  met  with  a  single  example  of 
the  kind,  and  I  incline  to  think  that  its  rarity  has  some  rela- 
tion to  the  less  heroic  treatment  of  hypertrophy  now  practised. 

Eindfleisch  attributes  fibroid  transformation  to  diflFuse  paren- 
chymatous inflammation  of  the  muscular  substance  of  the  heart; 
of  which  he  gives  an  example  in  a  syphilitic  subject.||  The  heart 
was  rigid,  somewhat  violet  in  colour,  and  in  section  iridescent 
The  cut  edges  were  nearly  translucent ;  the  consistence  that  of 
caoutchouc,  but  unyielding,  so  that  the  fibres  would  tear  before 
stretching.  There  were  numerous  ecchymoses  beneath  the  endo- 
and  pericardium,  whilst  the  blood-vessels  of  the  heart  were 
empty.  The  interior  of  the  muscular  fibres  was  occupied  by 
fine  granules,  which  were  accumulated  in  fusiform  heaps  around 
the  nuclei;  the  fibres  exhibited  cross  rents,  the  result  of  mechani- 
cal tearing. 

The  "  fibroid  patches"  of  the  same  writer  are  likewise  regarded 
by  him  as  of  inflanmiatory  origin,  and  engaging  the  substance  of 
the  heart  by  extension  from  the  endocardium.     The  description 

*  Opus  cUat.,  p,  U6. 

t  LumleiAn  Lectures,  1872. 

X  OputcitaL 

§  Ibid,,  p.  152. 

H  Manual  of  Pathdogicdl  ffutology,  Sydenham  Sodety^s  edition,  yoL  L,  p.  275. 
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just  given  corresponds  to  that  of  "  fibroid  transformation"  of  the 
heart  published  by  Ormerod  many  yeara  ago  ;•  but  it  does  not 
appear  that  hypertrophy  existed  in  any  of  these  caBes. 

Sir  W.  Jenuer  has  shownf  that  chronic  congestion  of  the 
heart  may  lead  to  "  induration,"  "  toughening,"  and  thickening 
of  its  walls  by  interstitial  deposit  of  lymph,  and  ultimately  to 
permanent  dilatation.  The  walls  so  affected,  though  thin,  do  not 
collaj«e  on  section.  The  tissue  is  either  dark,  or  pale,  close 
grained  and  leather-like,  according  to  the  stt^  of  induration 
attained. 

Under  the  microscope  the  strife  are  seen  to  be  imperfectly 
marked  in  distinct  foci ;  the  fibres  firmly  cohere ;  and  between 
and  within  them  protein  granules  are  visible.  Droplets  of 
olein,  and  fibres  in  a  state  of  veritable  fatty  degeneration,  are 
likewise  seen  in  a  few  places,  and  when  such  centres  have  mul- 
tiplied and  coalesced,  softening  of  a  previously  indurated  heart 
is  the  result 

Congestion  of  the  heart,  to  lead  to  these  results,  must  be  gra- 
dually developed  and  long  continued,  but  intemuttent ;  and  the 
heart  must  have  been,  at  the  same  time,  actively  functioning. 
Six  cases  are  given  by  Sir.  W.  Jenner,  in  all  of  which  the 
patients  had  suffered  from  chronic  but  intermittent  congestion 
of  the  thoracic  and  abdominal  viscera;  and  after  death  the  heart, 
liver,  and  kidneys  were  found  to  have  undergone  the  changes 
above  described.  It  is  noteworthy  that  in  three  of  these  cases 
the  mitral  orifice  was  much  naiTowed, 

In  the  further  progress  of  fibroid  change  of  the  heart  its  sub- 
stance may  become  rigid  and  resonant  Corvisart  recortled  an 
example  of  this  kind,  in  which  the  heart,  when  struck,  resounded 
like  hora.  Laennec  met  with  a  similar  example.  BurnsJ  saw 
the  ventricles  converted  into  bone,  like  the  vault  of  the  skull. 
And  Brousaais  gives  two  cases  in  wliich  the  heart  was  as  firm  as 
a  cocoa-nut  shell 

In  reference  to  the  prevalent  opinion  that  in  hypertrophy  the 
muscular  fibres  have   become   actually   thickened,  Kindfieisch 

■  Britiih  Mtdical  Journal,  1803. 

t  l^tdico-Chlmryicat  Traniactioiti,  vol.  xliii.,  I8B0, 

tThtDiKouio/ihenMH,  p.  131. 
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observes  that  he  has  failed  to  discover  any  such  change ;  and  he 
intimates  his  opinion  that  hypertrophy  is  due  to  excessive  cleav- 
age of  the  fibres,  by  tension  of  their  lateral  branches  during  con- 
traction- 

I  am  not  in  a  position  to  offer  a  positive  opinion  upon  this 
doctrine.  It  seems  to  me  doubtful  that  such  a  condition  of  the 
fibres  could  exist  without  lessening  the  density  of  the  heart ;  yet, 
as  is  well  known,  the  hypertrophied  heart,  previously  to  retro- 
gressive change,  is  actually  more  dense  than  the  healthy  organ. 

The  alleged  conscqucTices  of  hypertrophy  of  the  heart,  respect- 
ing some  of  which  well  grounded  doubts  may  be  entertained,  are 
the  following : 

Dyspnoea. 

Dropsy. 

Dilatation  of  the  aorta. 

Apoplexy,  cerebral  and  pulmonary. 

Fatty  degeneration. 

Gangrene. 
That  dyspnoea  is  not  a  necessary  consequence  of  hypertrophy 
of  the  heart,  is  shown  by  its  absence  in  pedestrians,  pugilists, 
sledgers,  oarsmen,  etc.,  whose  habits  or  occupation  require  the 
greatest  and  most  protracted  muscular  efforts,  and  the  highest 
breathing  capacity.  The  compatibility  of  hypertrophy  of  the 
heart  with  great  respiratory  capacity,  is  likewise  exemplified  in 
the  racehorse  and  greyhound.  The  heart  of  the  celebrated  grey- 
hound, "  Master  Magrath,"  weighed  9*57  ounces  avoirdupoise  ;* 
and  as  the  animal  had  won  its  last  prize,  the  Waterloo  Cup,  only 
ten  months  previous  to  his  death,  and  only  two  months  before 
his  death  he  beat,  with  facility,  a  kennel-companion  in  a  trial 
coursing  match ;  and  as,  in  the  absence  of  valvular,  renal,  and 
arterial  disease,  no  cause  of  hypertrophy  could  be  assigned,  ex- 
cept the  great  and  long  sustained  muscular  efforts  to  which  the 
dog  had  been  accustomed,  the  conclusion  seems  inevitable,  that 
it  had  coursed  for  and  won  in  at  least  its  last  great  prize,  with  a 
heart  greatly  in  excess  of  the  normal  dimensions  of  that  organ.-f 

*  Professor  Haughton,  in  British  Medical  Journal,  January  20th,  1872. 

t  The  weight  of  the  dog's  body  in  coursing  condition  was  54  lbs.  ;  that  of  the 
heart  after  death  was  9*57  ounces  avoirdupoise.  The  heart  was,  therefore,  threefold 
in  ezoess  of  the  normal  proportion  of  heart-weight  to  body-weight. 
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In  the  ordinaiy  course  of  events,  however,  a  period  will  cer- 
tainly arise,  if  death  do  not  intervene,  when,  owing  to  retro- 
gressive or  degenerative  changes  of  its  muscular  tissue,  the  heart 
will  fail  as  the  circulating  centre ;  and  vascular  congestion  and 
dyspncea  will  inevitably  follow.  But,  in  all  such  cages,  hyper- 
trophy ia  a  predisposing,  not  an  immediate,  cause  of  dyspnoea. 
The  occasional  paroxysma  of  cardiac  dyspncea  which  Corvisart 
witnessed  in  hypertrophy,  and  which  he  conjectured  to  have  been 
due  to  "  temporary  fulness  of  the  cerebral  vessels,  or  those  of 
the  lungs,"*  were  manifestly  of  different  origin.  Paroxysmal 
dyspncea  of  this  character,  as  I  hope  to  show  in  a  future  chapter, 
arises  from  dilatation  of  the  aorta :  a  condition  by  no  means  in- 
frequent ia  connexion  with  hypertrophy  of  the  left  ventricle,  as 
the  result  of  either  concomitant  or  consecutive  disease  of  the 
coats  of  that  vessel  It  is  conceivable  that  a  heart  which  had 
attained  extraordinary  dimensions,  might,  by  its  mere  bulk,  pre- 
vent the  full  expansion  of  the  lungs,  and  so  diminish  respira- 
toiy  capacity- 
Dropsy,  when  consecutive  to  hypertrophy  of  the  heart,  is 
always  due  to  adynamia  or  congestion  from  secondary  dilata- 
tion, or  to  fatty  change.  Dropsy  of  this  kind  should,  however, 
be  carefidly  discriminated  from  renal  anasarca  associated  with 
hypertrophy  of  the  heart  consecutive  to  renal  disease ;  it  may 
be  readily  distluguisheJ  from  the  latter  by  the  appearance, 
simultaneously  with  the  dropsy,  of  venous  and  capillary  en- 
gorgement, together  with  the  physical  signs  of  failiire  of  the 
heart ;  whereas,  in  the  renal  form,  the  dropsical  effusion  long 
precedes  venous  congestion  and  iiTegularity  of  the  heart  and 
radial  pulae.  Where  fatty  disease  of  the  heart,  primary  or 
secondary,  or  of  the  kidneys,  is  the  cause  of  anasarca,  I  have 
noticed  that  the  scrotum  and  penis  are  swollen  at  a  very  early 
period  of  the  disease.  I  cannot,  however,  venture  to  explain  the 
connexion. 

DUatation  of  the  aorta  is  a  direct  result  of  dilated  hypertro- 
phy of  the  left  ventricle,  and  may  certainly  occur  without  being 
preceded  by  disease  of  the  coats  of  that  vessel.  I  have  met  with 
many  examples  confirmatory  of  this  statement.     It  would  seem 

•  Tht  Ditatel  o/ihe  UtaTt,  Hebb'B  edltioD,  p.  16*. 
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as  if  the  enlarged  and  powerful  ventricle  had  operated  injuriously 
upon  the  aorta,  partly  by  its  intrinsic  force  of  contraction,  and 
partly  by  the  large  mass  of  blood,  out  of  proportion  to  the  nor- 
mal calibre  of  the  vessel,  projected  into  it  at  each  act  of  systole. 
In  consequence  of  this  repeated  surcharge  and  over  distention, 
the  walls  of  the  aorta  soon  lose  their  elasticity,  and  the  vessel 
remains  permanently  enlarged.*  The  usual  changes  of  tissue 
consecutive  to  malnutrition  are  quickly  set  up  in  the  coats  of 
the  aorta,  after  dilatation  has  been  established.  Over-distention 
of  the  vessel  causes  increased  density  of  its  walls ;  and  from  this 
follow,  obstruction  of  the  vasa  vasorum,  paresis  of  the  trophic 
nerves,  failure  of  capillary  circulation,  and  arrest  of  nutrition  in 
the  walls  of  the  aorta.  Retrograde  metamorphosis  and  athero- 
matous change  are  the  results.  Thus,  whilst  atheromatous  de- 
generation of  the  arterial  coats  is  usually  primary  and  general, 
and  constitutes  a  cause  of  hypertrophy  of  the  left  ventricle,  in 
this  instance  it  is  secondary  and  local,  and  one  of  the  effects  of 
hypertrophy.  But  dilatation  of  the  aorta  may,  and  frequently 
does,  lead  to  the  further  result  of  incompetency  of  the  aortic 
valve,  by  simple  derangement  of  proportion  between  it  and  the 
mouth  of  the  vessel  In  such  case,  two  new  factors  of  hypertro- 
phy of  the  left  ventricle  are  introduced;  namely,  atheroma  of  the 
coats  of  the  aorta,  and  inadequacy  of  its  valves.  The  progress 
of  hypertrophy  is  proportionately  accelerated,  till  such  time, 
usually  not  distant,  as  retrogressive  softening  of  its  walls  shall 
have  been  set  up. 

Dilatation,  by  yielding  of  the  softened  and  enfeebled  walls 
under  the  excentric  pressure  of  the  contained  blood,  now  takes 
the  place  of  hjrpertrophy,  and  vascular  engorgement  of  the  lungs, 
distention  and  dilatation  of  the  right  side  of  the  heart,  general 
venous  congestion,  and  anasarca,  follow  in  rapid  succession. 

In  the  progress  of  such  a  case,  therefore,  the  occurrence  of 
diastolic  murmur  at  the  right  base  would  mark  an  era  of  great 
importance,  as  that  of  the  "  turn  "  of  the  case,  after  which  gene- 
ral and  rapid  declension  might  be  predicted, 

*  On  the  subject  of  the  loss  of  elasticity  in  yellow  fibrous  tissue,  under  long 
continued  or  oft  repeated  tension,  the  reader  is  referred  to  a  paper  by  the  author  in 
2%e  Dublin  Quarterly  Journal  of  Medicine,  1861. 
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Cruveillier  is  likewise  of  opinion  that  hypertrophy  of  the  left 
ventricle  may  cause  dilatation  and  calcification,  and  even  aneu- 
rism of  the  aorta." 

Amongst  the  alleged  consequences  of  hypertrophy  of  the  heart 
are  cerebral  and  pulmonary  ap&pUxy. 

Corvisart,  whilst  theoretically  admitting  the  occurrence  of 
apoplexy  by  rupture  of  the  cerebral  arteries,  either  directly  from 
the  force  of  contraction  of  the  left  ventricle  or  indirectly  from 
venous  obstruction  and  reflux  upon  the  arteries  of  the  brain,  de- 
clares that  he  cannot  recall  an  instance  in  which  "  apoplexy  waa 
the  evident  consequence  of  a  disease  of  the  heart."t  Cerebral 
venous  congestion,  however,  he  has  repeatedly  witnessed. 

Bertin,  as  alreatly  stated,  regarded  hypertrophy  of  the  ven- 
tricles of  the  heart  as  the  immediate  cause  of  active  congestion 
and  apoplexy  of  the  brain  and  lungs.^ 

Eokitansky  admits  an  intimate  connexion  between  simple  and 
excentric  hypertrophy  of  the  left  ventricle,  and  cerebral  apo- 
plexy ;  but  he  regards  a  friable  state  of  the  arteries  of  the  brain 
as  a  necessary  concomitant  condition.§  He  denies  the  alleged 
causal  relationship  of  right  ventricular  hypertrophy  to  pulmo- 
nary apoplexy. 

Hope  and  Bouillaud  regard  the  connexion  between  hyper- 
trophy of  the  left  ventricle  and  cerebral  apoplexy,  as  direct  and 
intimate ;  but,  with  Morgagni,  they  both  considered  it  probable 
that  in  all  such  cases,  disease  of  the  arteries  of  the  brain  like- 
wise exists.  Hope,  however,  considers  hypertrophy  the  princi- 
pal factor.  But  out  of  four  fatal  cases  of  apoplexy  under  the  age 
of  forty  years  given  by  him,  ||  not  one  presented  disease  of  the 
heart ;  whilst,  after  that  age,  disease  of  the  heart  existed  in 
twenty-five  out  of  thirty-five  fatal  cases. 

Audral  is  likewise  a  believer  in  the  direct  connexion  of  left 
ventricular  hypertrophy  with  cerebral  haemorrhage ;  but,  on  the 
other  hand,  FuUer  regards  it  as  due  entirely  to  the  frequent 


•  inaL  Palkologiqiie,  L  »riL,  pi.  1».,  figt 

t  Op"4  cilat..  f.  164. 

£  Maladlei  du  Caur,  p.  3S1. 

§  PathoiogiaU  Anatomg,  vuL  i.,  p.  160. 

II  Opat  ci(al.,  p.  2S6. 


Iukd2. 


516  DISEASES  OF  THE  SUBSTANCE  OF  THE  HEART. 

association  of  atheromatous  change  in  the  arteries,  with  hyper- 
trophy of  the  left  ventricle.^^ 

In  regard  to  the  alleged  dependence  of  pulmonary  apoplexy 
upon  hypertrophy  of  the  right  ventricle,  Rokitansky,  as  already 
shown,  opposes  this  doctrine.  Hasse  and  Stokes,  on  the  other 
hand,  uphold  it.  I  believe,  however,  that  derangement  of  the 
natural  adjustment  subsisting  between  the  propulsive  force  of 
either  ventricle,  and  the  power  of  resistance  of  the  corresponding 
arteries,  can  lead  to  rupture  of  the  latter  only  by  becoming  the 
cause  of  disease  of  the  arterial  coats,  as  previously  explained  (p. 
514) ;  and  that  the  occurrence  of  apoplexy  by  extravasation,  in 
connexion  with  ventricular  hypertrophy,  implies  unsoundness  of 
the  vascular  walls.  In  the  brain  the  arteries  are  exposed  to  a 
further  but  extrinsic  source  of  weakness,  from  softening  of  the 
cerebral  substance  by  which,  in  the  normal  state,  they  are  sup- 
ported, and,  thereby,  enabled  to  resist  high  pressure. 

The  connexion  would  seem  to  stand  thus.  Arterial  disease  is 
more  common  after  forty ;  and  the  cerebral  arteries,  being  desti- 
tute of  a  tunica  adventitia,  and  inadequately  supported  by  brain 
substance,  readily  give  way  when  diseased,  especially  under  the 
impulse  of  an  hypertrophied  left  ventricle.  But  hypertrophy  of 
the  left  ventricle  is  usually  associated  with  arterial  degeneration, 
either  as  the  cause,  or  as  a  concomitant  change  dependent  upon 
the  same  morbific  agency;  e.g.,  chronic  renal  disease.  Hence,  apo- 
plexy would  seem  to  be  the  product  of  two  concurrent  causes ;  the 
one  predisposing,  viz.,  cerebral  arterial  disease,  and  the  other  im- 
mediate, left  ventricular  hypertrophy.  Arterial  disease  is  quite  as 
often  the  antecedent  condition  and  the  cause  of  hypertrophy,  as 
it  18  posterior  in  time,  and  dependent,  however  remotely,  upon 
hypertrophy.  If  hypertrophy  in  the  simple  form  be  more  likely 
than  any  other  to  be  followed  by  apoplexy,  as  Hope  surmises,  it 
is  because  this  is  the  form  in  which  hypertrophy  is  oftenest  found 
in  conjunction  with  chronic  renal  disease  in  its  early  stages, 
when  the  twofold  condition  of  strong  propulsive  power  in  the 
left  ventricle,  and  atrophic  changes  in  the  arterial  coats,  exists. 

Doctor  Walshe  f  discusses  this  question  with  great  acumen, 

»  DiMOKi  of  Ike  Chest,  1862,  p.  579. 

t  The  Diaeam  of  the  Heart,  third  edition,  p.  290. 


C0N3EQUESCE3  OF  HYPERTROPHY, 


517 


and  arriveB  at  the  conclusion  tliat  the  percentage  of  cerebral 
apoplexy,  in  those  affected  with  hypertrophy  of  the  left  ventricle, 
is  but  ehghtly  in  excess  of  its  ratio  where  no  cardiac  disease 
exists.  If  the  further  consideration,  that  hypertrophy  in  the 
great  majority  of  cases  is  a  condition  of  compensation,  be 
allowed  its  legitimate  weight,  and  that,  with  the  two  excep- 
tions of  renal  hypertrophy,  and  hypertrophy  consecutive  to 
primary  arterial  disease,  the  obstruction  to  which  it  owes  its 
origin  is  located  on  the  cardiac  side  of  the  cerebral  arteries,  the 
conclusion  will  seem  inevitable,  that  in  hypertrophy  of  these 
two  forms  only,  can  cerebral  apoplexy  be  regarded  as  even  re- 
motely dependent  upon  increased  propulsive  power  in  the  left 
ventricle. 

Whilst  denying  the  deleterious  influence  of  left  ventricular  hy- 
pertrophy on  the  cerebi-al  circulation,  Dr.  Walshe  is  disposed  to 
regard  tricuspid  inadequacy  as  a  direct  cause  of  cerebral  venous 
congestion.     But  apoplexy  from  this  cause  is  exceedingly  rai-e. 

Pulmonary  apoplexy,  like  cerebral,  was,  till  recently,  regarded 
as  the  direct  result  of  increased  contractile  force  in  the  corres- 
ponding ventricle.  This  accident,  for  such  it  is,  most  frequently 
occurs  in  connexion  with  mitral  obstruction  or  inadequacy ;  but, 
inasmuch  as  either  of  these  conditions  of  the  mitral  opening  ia 
prone  to  react  upon  the  right  ventricle  by  causing  hypertrophy 
of  its  walls,  the  latter  change,  having  tiaually  been  accompliahed 
before  the  occurrence  of  pulmonary  apoplexy,  came  to  be  re- 
garded as  its  sole  cause. 

This  theory,  however,  I  believe  to  be  ill  founded.  In  four 
only  of  the  thirteen  cases  of  mitral  narrowing  in  which  I  ex- 
amined the  body  after  death,  was  pulmonary  apoplexy  found  to 
be  present  (cases  of  Anne  K.,  Jane  M.,  Jane  Q.,  and  Thomas  W.). 
In  two  of  these  the  hypertrophy  of  the  right  ventricle  was  very 
ahght ;  in  the  third  no  note  was  made  of  the  state  of  that  cham- 
ber; whilst  in  the  fourth  the  right  ventricle  was  dilated  and 
actually  thinned.  Conversely,  in  two  cases  (cases  of  E.  M'E. 
and  T.  N.),  right  ventriculai-  hypertrophy  existed  in  a  high  de- 
gree ;  and  in  one  of  these  (the  former)  it  was  extreme ;  yet  pul- 
monary apoplexy  had  not  occurred. 

From  the  data  supplied  by  my  own  statistics,  I  therefore  feel 
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warranted  in  concluding  that  no  necessary  connexion  exists 
between  pulmonary  apoplexy  and  hypertrophy  of  the  right  ven- 
tricle. But  whilst,  in  four  only  out  of  thirteen  cases  of  mitral 
narrowing,  or  a  fraction  less  than  one-third  of  the  whole  num- 
ber, pulmonary  apoplexy  was  foimd  to  have  occurred,  haemop- 
tysis had  actually  taken  place  in  eleven,  and,  to  all  appearance, 
irrespectively  of  the  condition  of  the  right  ventrida 

In  relation  to  another  subject,  which  has  been  recently  en- 
gaging the  attention  of  experimental  pathologists,  namely,  the 
alleged  connexion  between  pulmonary  infarctus  and  extravasa- 
tion, on  the  one  hand,  and  thrombosis  of  the  pulmonary  artery 
and  right  ventricle  upon  the  other,  my  statistics  afford  some 
useful  information. 

It  would  seem  firom  the  experiments  and  observations  of 
Lefeuvre,*  that  obstruction  of  the  artery  of  supply  to  a  district 
of  tissue,  will  cause  immediate  engorgement  of  the  capillaries 
and  general  turgescence  of  the  part.  According  to  Feltz^  this 
is  due  to  reflux  from  the  veins  and  paralysis  of  the  capillaries, 
and  is  frequently  attended  with  extravasation  of  blood.  In  pul- 
monary apoplexy,  therefore,  and  in  haemoptysis  of  cardiac  origin, 
thrombosis  of  the  pulmonary  artery  or  its  branches,  or  of  the 
right  ventricle,  might  reasonably  be  looked  for.  In  all  four 
cases  of  mitral  narrowing  in  which  pulmonary  apoplexy  was 
found,  thrombosis  of  the  right  ventricle  and  trunk  of  the  pul- 
monary artery  existed.  In  two  cases  of  pulmonary  apoplexy  in 
connexion  with  mitral  regurgitation,  in  which  the  valves  were 
found  inadequate,  without  stenosis  of  the  orifice,  right  ventricu- 
lar and  arterial  thrombosis  likewise  existed.  On  the  other  hand, 
in  several  examples  of  thrombosis  of  the  right  ventricle  and  pul- 
monary artery,  which  have  come  under  my  notice,  pulmonary 
apoplexy  did  not  exist.  It  would  seem,  therefore,  that  whilst 
pulmonary  apoplexy,  whether  associated  with  obstruction  or 
valvular  inadequacy  at  the  mitral  orifice,  is  necessarily  con- 
nected with,  if  not  dependent  upon,  thrombosis  of  the  right 
ventricle  and  pulmonary  artery,  the  latter  condition,  in  the  ab- 
sence of  mitral  lesion,  may  exist  without  pulmonary  apoplexy, 

•  British  omd  Foreign  Mtdico-Chirurgical  RevieiOy  October,  1871. 
t  Looociiat. 
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or,  in  other  words,  it  does  not  of  necessity  lead  to  this  complica- 
tion. 

The  connesion  between  hasmoptyais  and  right  cardiac  throm- 
boais  would  appear  to  be  less  intimate.  Thus,  htemoptysis  had 
occurred  in  eleven  out  of  thirteen  fatal  cases  of  contracted  mitral 
opening;  whilst  of  these,  thromboais  of  the  right  chambers  was 
found  only  in  nine ;  and  in  oniy  five  out  of  eight  cases  of  simple 
mitral  inadequacy  hcemoptysis  had  occurred,  whilst  right  ven- 
tricular thrombosis  existed  in  seven. 

Hiemoptysis  was,  therefore,  in  numerical  excess  of  thrombosis 
in  mitral  narrowing ;  whilst  the  reverse  was  the  case  in  mitral 
inadequacy. 

From  the  preceding  abstract,  the  inference  may  be  legitimately 
drawn,  that  the  connexion  of  pulmonary  apoplexy,  and  of  hse- 
moptysis,  with  thrombosis  of  the  right  side  of  the  heart,  is  not 
the  same ;  pulmonary  apoplexy  seeming  to  require  it  as  a  neces- 
sary antecedent  condition ;  whilst  htemoptysia,  though  generally 
associated  with  thrombosis  in  the  last  moments  of  life,  as  a 
further  consequence  of  capillary  infarction,  may,  and  frequently 
does  occur  independently  of  it  at  an  earher  period  of  the  fatal 
illness,  and  as  a  direct  consequence  of  the  primary  cardiac 
lesion.  It  may  be  further  inferred,  that  as  tlu-omboais  of  the 
right  side  of  the  heart  and  pulmonary  artery  ia  a  necessarily 
and  proximately  fatal  occurrence,  apoplexy  of  the  lung,  as  a  con- 
sequence of  it,  is  an  event  of  the  last  few  hours  of  life. 

Fatty  dtg&neration  is  a  change  consecutive  to  hyperti-ophy, 
rather  than  a  consequence  of  it. 

The  relative  inadequacy  of  cardiac  nutrition,  by  which  hyper- 
trophy of  the  heart,  when  it  exceeds  a  certain  limit,  is  neces- 
sarily followed,  added  to  the  absolute  impairment  of  nutrition 
which  results  from  dilatation  of  the  aorta,  and  atheromatous 
transforaiation  and  rigidity  of  the  coronarj'  arteries,  at  a  later 
period  leads  to  fatty  degeneration  and  failure  of  the  heart. 
The  advent  of  this  condition,  which  will  be  discussed  in  detail 
further  on,  is  announced  by  weakness  and  irregulai'ity  of  pulse, 
occasional  vertigo,  or  even  partial  syncope  ;  on  suddenly  assu- 
ming the  erect  posture,  or  making  ordinary  exertion ;  frequently, 
bat  not  always,  by  tortuosity  and  rigidity  of  the  superficial 
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arteries ;  and  by  weak  impiilse  and  irregular  action  of  the  heart 
as  to  rhythm  and  force ;  the  sounds  at  the  apex  being  weak,  and 
when  not  associated  with  murmur,  either  muffled  or  sharp,  ac- 
cording to  the  thickness  of  the  walls  of  the  left  ventrida  At 
the  base  the  first  sound  is  usually  of  the  same  character  as  at  the 
apex,  but  it  may  be  clearer ;  whilst  the  second  soimd,  owing  to 
dilatation  of  the  aorta,  or  atheromatous  change  of  its  walls,  is 
invariably  sharp  and  clear  when  not  masked  by  murmur. 

The  ultimate  consequences  of  dilatation  and  debility  of  the 
ventricles  soon  make  their  appearance ;  viz.,  engorgement  of  the 
lungs,  and  of  the  right  side  of  the  heart  and  liver,  congestive 
bronchitis,  general  venous  distention,  anasarca,  diminished  se- 
cretion of  urine  with  albuminuria,  and,  finally,  efiFusion  into  the 
serous  cavities. 

The  muscular  structure  of  the  heart  may  be  found  to  present 
the  condition  of  "  granular"  degeneration,  fatty  transformation, 
or  "  obsolescence"  of  the  fibres;  and  frequently  all  three  condi- 
tions or  degrees  of  tissue-degradation  are  met  with  in  the  same 
organ  or  chamber. 

Gh^ngrene  of  distant  portions  of  the  body  is  never  a  result  of 
hypertrophy  of  the  heart,  as  such ;  but  it  not  unfrequently  arises 
from  accidents  of  hypertrophy,  namely,  thrombosis,  or  embolism. 
Inasmuch  as  these  formidable  complications  of  cardiac  and  vas- 
cular disease  will  form  the  subject  of  a  special  chapter,  it  is  un- 
necessary to  allude  to  them  further  in  this  place. 

Is  hypertrophy  curable  f  I  have  already  stated  that  in  the 
absence  of  its  complications,  causal  and  consequential,  hyper- 
trophy of  the  heart  should  not,  in  my  judgment,  be  regarded 
as  a  disease ;  and  that,  even  when  associated  with  disease  by 
dependence  or  by  cause,  it  constitutes,  in  the  proper  sense,  no 
essential  portion  of  the  morbid  condition,  but  is  rather  the  pro- 
duct of  an  effort  of  compensation,  a  nisiis  ruiturce,  to  supplement 
inadequacy  of  propulsive  power  in  the  heart.  It  constitutes, 
however,  a  border  condition  of  proclivity  to  disease,  leading  ne- 
cessarily, in  time,  to  degeneration  of  the  heart,  and  inviting  acute 
inflanmiation  of  other  organs,  especially  the  lungs;  which,  when 
established,  it  most  seriously  aggravates.  Hjrpertrophy  of  the 
heart,  being  in  most  cases  secondary  to  organic  and  incurable 
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disease,  is  itself  irremovable,  save  in  the  comparatively  few  ex- 
amples where  it  is  primary ;  and  even  here  it  is  only  partially 
remediable,  because  the  calibre  and  thickness  of  the  arteries  have 
become  adapted  by  usage  to  the  exaggerated  propulsion  of  the 
ventricles,  and  are  not  alterable  by  treatment. 

Hypertrophy  is,  therefore,  not  atrictly  curable  in  any  of  its 
forms ;  and  even  were  it  removable  by  treatment,  to  effect  its 
cure  would  be  manifestly  undesirable,  in  view  of  what  has  been 
just  stated.  Yet  Laennec  maintained  that  hypertrophy,  whether 
simple  or  dilated,  was  the  most  curable  of  all  the  organic  diseases 
of  the  heart.* 

Hope  was  of  opinion  that  in  "  nearly  "  all  cases  where  the  pa- 
tient is  under  forty  years  old,  of  good  constitution,  and  free 
from  valvular  disease,  obstruction  of  the  aorta,  adhesion  of  the 
pericardium,  and  softening  of  the  heart,  hypertrophy  "  may  be 
radically  cured."-f-  No  doubt,  under  the  conditions  mentioned, 
hypertrophy  would  be  found  most  amenable  to  treatment  di- 
rected to  its  alleviation,  and  to  the  arrest  of  its  progress ;  but 
even  here  it  is  not  "  radically"  curable. 

Hypertrophy  in  the  primary  form,  or  that  which  results  from 
over  active  and  long  continued  physical  exertion,  or  from  habi- 
tual emotional  excitement,  is  alone  even  partially  remediable. 
Nevertheless,  the  accidents  and  the  consequences  of  hypertro- 
phy, by  whatever  cause  produced,  are  only  in  a  limited  degree 
under  the  control  of  medicine. 

Corvisart  approved  of  the  "  depletory"  system  of  Valsalva  and 
Albertini,  which  consisteil  in  repeated  bleedings  and  low  diet, 
as  applied  to  "  active  aneurism ;"  but  for  other  forms  of  the 
affection  he  considered  it  unsuitable.]:  He  regarded  Morgagni's 
plan  of  diverting  blood  from  the  heart  by  plunging  the  extremi- 
ties repeatedly  into  hot  water,  although  useful  in  alleviating  the 
paroxysms  of  dyspncea  occasionally  witnessed  in  the  progress  of 
hypertrophy,  as  of  only  temporary  effect  in  the  treatment  of  the 
affection  itself  Corvisart,  nevertheless,  advises  moderate  abstrac- 
tion of  blood  in  the  treatment  of  all  forms  of  hypertrophy.    I 

■  Auteullatim  Midiale,  toiu.  ii.,  p.  732. 
t  Oput  dial.,  p.  2S9. 
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cannot  help  thinking  that  the  reduction  in  the  rate  and  force  of 
the  pulse  under  Valsalva's  ti-eatment,  was  misinterpreted  by  the 
physicians  of  that  time,  unacquainted  as  they  were  with  ausrul- 
tation  and  percussion,  as  evidence  of  decrease  io  the  volume  of 
the  heart. 

This  remark  will  certainly  not  apply  to  the  illustrious  Laennec, 
nor  indeed  to  his  scarcely  leas  distinguished  compatriots  and  co- 
temporaries,  Berlin  and  Boiullaud;  all  of  whom  give  an  unquali- 
fied sanction  to  Valsalva's  treatment ;  hut  with  grave  misgivings 
that  patients  will  be  found  to  possess  the  courage  and  persever- 
ance to  submit  to  it  for  months,  and  even,  with  brief  interrup- 
tions, for  years,  as  Laeimec  suggests  may  be  necessary. 

Laennec  ventured  to  promise  a  large  measure  of  success 
from  this  plan  of  treatment,  if  it  be  applied  early,  and  before 
the  grave  general  effects  of  hypertrophy  have  supervened.  He 
commenced  with  a  general  bleeding  to  the  verge  of  syncope, 
and  repeated  this  every  two,  four,  or  eight  bom's;  or  less  fre- 
quently, according  to  tlie  effect,  tiU  palpitation  ceased,  and  the 
impulse  was  reduced  in  force.  The  food  should  be,  at  the  same 
time,  reduced  to  one  half  the  usual  allowance ;  and  even  still 
further  if  the  patient's  strength  exceed  what  is  barely  necessary 
for  a  few  minutes'  walk.  For  a  vigorous  adult,  his  ordinary  al- 
lowance was  fourteen  ounces  of  solid  food  per  day,  two  ounces 
of  which  consisted  of  white  meats;  and  if  soup  or  niilk  was  taken, 
four  ounces  of  either  counted  as  one  of  solids.  Ko  wine  was 
allowed.  If,  at  the  end  of  two  months,  palpitation  and  strong 
impulse  no  longer  existed,  "  the  intervals  between  the  bleedings 
might  be  prolonged,  and  the  severity  of  the  regimen  somewhat 
relaxed."'  Not  even  the  existence  of  dropsical  effusion  would 
deter  him  from  the  practice  of  this  heroic  treatment  In  addi- 
tion, he  prescribed  diuretics  and  drastic  purgatives. 

Bouillaud,  in  the  treatment  of  moderate  hypertrophy  in  a 
man  of  medium  etrangth  and  appetite,  would  practice  llitee 
or  four  bleedings  from  the  arm,  each  amounting  to  three  or 
four  palettes,  to  which  he  would  add  in  the  course  of  treatment, 
one  or  two  cuppings,  amounting  to  two  or  three  jmUiles.  He 
would  also  prescribe  digitalis,  which  he  designates  the  "veri- 

*  TraiU  de  tAviadtatim  Mtdiate,  torn,  u.,  p.  733-1. 
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table  opium  of  the  heart,"  This  latter  medicine  he  uses  by 
dusting  the  blistered  surface  of  the  precordium  with  six  to  fif- 
teen grains  of  the  powder  daily ;  being  of  opinion  that  it  acts  as 
a  local  sedative.* 

The  practice  of  tliese  two  eminent  men,  thus  given  in  sum- 
nmry,  will  suffice  to  illustrate  the  authorized  treatment  of  hyper- 
trophy of  the  heart  at  the  period  when  they  wrote.  Yet  who 
would  be  bold  enough  to  pursue  it,  even  in  a  mitigated  form, 
now  ? 

Hope's  plan  of  treatment  might  be  represented  as  the  pre- 
ceding, but  in  a  less  heroic  form.  He  recommended  that  two  to 
eight  ounces  of  blood  should  be  drawn  every  two  to  six  weeks, 
according  to  the  age  and  strength  of  the  patient,  If  there  had 
been  tlireatening  of  apoplexy,  the  preceding  quantity  of  blood 
should  be  taken,  by  means  of  cupping  glasses,  from  the  nape  of 
the  neck,  The  diet  should  be  regulated  and  restricted,  especially 
for  the  plethoric ;  and  it  should  consist,  for  the  first  few  months, 
of  white  fish  and  farinaceous  and  vegetable  food.  Drink  should 
be  restricted,  aud  alcoholic  stimulants  strictly  prohibited,  Diu- 
retics and  hydi-agogue  purgatives  should  be  administered,  espe- 
cially in  presence  of  dropsical  effusion.  If  the  patient  were 
aniemic  or  feeble,  ii'on  and  tonics  might  be  necessary ;  aud  in 
case  nervous  palpitation  existed,  sedatives,  sucli  as  opium,  hy- 
oscyamus,  and  digitalis,  would  be  demanded.  Under  this  plan  of 
treatment,  continued  from  one  to  two  years,  he  declared  that 
bis  recoveries  were  numerous, "f 

Walshe  limits  blood-letting  in  hypertrophy  to  the  application 
of  four  or  five  leeches  ovei'  the  heart,  having  very  properly  the 
fear  of  auEemia  before  his  mind.  He  especially  recommends 
aconite  as  a  tranquillizing  agent* 

I  believe  Dr,  Latham  was  the  first  writer  who  pointed  out  the 
evil  effect  of  the  active  depletory  treatment  of  hypertrophy ;  espe- 
cially of  general  and  repeated  blood-letting.  He  showed  that 
the  state  of  anaemia  thereby  induced,  by  rendering  the  heart  mor- 
bidly susceptible  of  ordinary  impressions,  more  than  neutralized 

•  TVaili  Cliiiqta  da  JUafadiu  (fa  Caur,  1835,  torn,  ii.,  p.  *60. 

t  A  Titatit  on  Ike  Diitaia  of  At  Heart  and  Orrat  VttteU,  1839,  p,  284-9. 

X  Ibid.,  fourth  ediUoD,  1873,  p.  297-B. 
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the  tranquillizing  action  of  the  measures  employed ;  and  by  in- 
ducing debility,  favoured  the  occurrence  of  dilatation  of  the  LearL* 

In  discussing  the  treatment  of  the  consecutive  hypertrophy  of 
aortic  valve  inadequacy,  Sir  Dominic  Corriganf  incidentally  and 
ably  exposes  the  dangers  resulting  from  the  active  depletory  sys- 
tem of  treatment  of  all  forms  of  hypertrophy. 

Doctor  Stokes  no  leas  strongly  deprecates  this  plan  of  treat- 
ment, as  likely  to  lead  to  the  twofold  evil  result  of  softening  and 
dilatation.  J 

The  two  last  named  physicians  recommend  the  occasional 
application  of  a  few  leeches  to  the  precordiuni,  and  the  avoid- 
ance of  all  causes  of  excitement  of  tlie  heart.  If  the  patient 
complain  of  constriction  of  the  chest,  with  oppression  and  dysp- 
ncea,  and  exhibit  at  the  same  time  a  full  and  bounding  pulse. 
Sir  D.  Corrigan  advises  a  moderate  venesection.  Dr.  Stokes  re- 
commends the  use  of  mercury  where  the  liver  is  engorged  in  a 
gouty  subject  He  likewise  advocates  the  use  of  digitalis,  in 
doses  of  nv.x-xv  of  the  tincture  thrice  daily,  as  a  tranquilliz- 
ing agent  in  the  nervous  palpitation  of  hypertrophy. 

Eecent  experimental  inquiry  into  the  action  of  digitalis  upon 
the  heart,  and,  indeed,  my  own  experience  of  the  drug  in  the 
treatment  of  cardiac  disease,  would  not  sanction  this  use  of  it 
It  is  essentially  a  cardiac  tonic  and  stimulant,  imparting  power 
to  the  heart,  and  regularity  to  its  action.  In  the  treatmeut 
of  hypertrophy,  therefore,  it  is  admissible  only  where  weakness 
and  irregularity  exist ;  namely,  in  the  condition  of  softening  and 
dilatation. 

The  treatment  oipriviary  hypertrophy,  whether  due  to  phya- 
cal  or  moral  agency,  should  consist,  in  the  first  instance,  in  the 
adoption  of  measures  against  continued  or  repeated  excitement 
of  the  heart.  Long  or  rapid  walks,  or  over  active  exercise  of 
any  kind,  shotild  be  accordingly  avoided ;  as  likewise  the  use 
of  alcoholic  stimulants,  and  mental  or  emotional  excitement 
Nevertheless,  open  au'  exercise,  even  of  an  active  kind,  but  with- 
in the  limits  of  moderately  quickened  circulation,  should  be  taken, 

*■  Latum,  No.  xxu, 

t  EdinhvrgK  Mrduial  and  Shtrgical  Joni-nal,  toI.  xiivii.,  1832, 
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in  order  to  prevent  derangement  of  primary  digestion,  and  to 
promote  renovation  of  tissue.  Whilst  active  measures,  designed 
to  reduce  the  volume  of  an  already  enlarged  heart,  should  be 
studiously  avoided,  as  calculated  to  lead  to  degeneration  of  its 
structure,  paroxysmal  excitement  or  palpitation  should  be  con- 
trolled by  the  application  of  a  few  leeches  to  the  precordium,  if  a 
feeling  of  oppression,  and  some  difficulty  of  breathing,  with  or 
without  headache,  and  a  full  and  strong  pulse,  be  aaaociated  with 
the  palpitation.  But  if  the  cardiac  excitement  be  chiefly  neiTOua, 
as  indicated  by  a  pallid  and  anxious  face,  with  dilated  pupils, 
quick,  but  not  strong  pulse,  and  a  thrilling  vibration  communi- 
cated to  the  hand  placed  over  the  heart,  then  the  proper  reme- 
dies would  be  morphia  with  hydrocyanic  acid ;  TILx-xv  of  the 
solution  of  the  former,  acetate  or  hydrochlorate,  with  "lij-v 
of  the  latter,  of  Pharmacopceial  strength,  in  half  a  wineglassfid 
of  water,  given  every  Lour  imtil  excitement  be  subdued  and  relief 
obtained.  Veratrum  viride  may  be  likewise  prescribed  with 
advantage  in  similar  cases,  from  lH_v-x  of  the  tincture  in  spear- 
mint water  every  second  hour,  till  the  desired  effect  is  produced, 
its  action  being  carefully  watched."  Better  than  either  of  these 
is  the  etberial  tincture  of  Indian  hemp,  in  doses  of  IH.x-xxx 
suspended  iu  water  by  means  of  mucilage,  and  given  every 
second  hour,  if  necessary,  under  careful  supervision.  Aconite 
may  be  likewise  given  in  similar  cases  M-ith  good  effect;  it 
should  be  administered  in  doses  of  ni_v  of  the  Pbarmacopceial 
tincture  every  third  hour,  until  the  rate  of  pulsation  subside.  In 
sthenic  palpitation,  the  bromides  of  ammonium  and  potassium 
may  be  given  singly  or  combined,  in  gr.  x  doses,  at  intervals  of 
a  few  hours,  with  the  best  results ;  but  if  cardiac  debility  exist, 
I  would  not  prescribe  those  salts.  Digitalis  would  be  the 
remedy  in  case  of  palpitation,  characterized  by  feeble  impulse, 
with  irregular  action  of  the  beart.  It  should  be  given  in  doses 
of  Ti\_x-xx  of  the  tincture,  combined  with  ni^v  of  spirit  of  chloro- 
form every  third  hour,  during  the  continuance  of  cardiac  excite- 
ment.    The  administration  of  a  full  enema,  with  oil  and  spirits 

*  Bullock  haa  recenll;  obtujned  from  this  ngeM  two  albaloida,  riridia  and  vera- 
traidla,  tviiicii  uv  emiaeiiClyilepreiuuuitof  the  hearb'g  ■ction,  both  in  r^ard  to  force 
ud  nt«,  ftod  ma;  be  admiuiBteted  lubcutaneouil;. 
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of  turpentine,  often  materially  aide  in  relieving  palpitation 
when  the  bowels  are  confined  and  inflated.  The  diet  should  be 
nutritioiis  and  non-stimulating,  containing  a  large  percentage 
of  nitrogenous  aliment,  and  a  diminished  proportion  of  fat  and 
hydro-carbona  generally ;  the  object  to  be  held  in  view  in  pre- 
scribing regimen  and  diet  being,  not  a  reduction  in  the  volume 
of  the  heart,  Imt  the  maintenance  of  it  in  a  state  of  structnnd 
integrity,  and  the  avoidance  of  fatty  change.  I  have  not  tried 
acetate  of  lead  in  the  treatment  of  hypertrophy,  with  the  object 
of  reducing  the  volume  of  the  heart ;  nor,  indeed,  would  I  expect 
satisfactory  resialts  from  its  use. 

The  treatment  of  hj^ertrophy  in  the  consecutive  form  will 
depend  upon  the  particular  cause  to  which  it  owes  its  origin. 
Thus,  hypeiirophy  of  renal  origin  I'equires  for  its  treatment 
measures  directed  to  the  disease  of  the  kidneys  almost  exclu- 
sively. When,  however,  in  the  hitter  stages  of  the  afTection,  the 
left  ventricle,  by  deterioration  of  its  structure,  begins  to  yield 
under  pressure  from  within,  symptoms  indicative  of  ovei^re- 
pletion  of  the  left  side  of  the  heart,  passive  congestion  of  the 
lungs,  and  engorgement  of  the  right  chambers  are  exhibited. 
A  feeling  of  pectoral  constriction  with  dyspnoea  is  now  experi- 
enced ;  the  breatliing  ia  quickened  and  less  deep ;  the  carotida 
throb  forcibly ;  the  great  veins  of  the  neck  are  engoi^ed,  and  the 
pulse  is  quick,  slender,  and  irregular.  Under  these  circumstances, 
iron  and  digitalis,  or  the  triple  compound  of  iron,  strychnia,  and 
quinine,  is  especially  indicated.  If  the  e-^-idence  of  dilatation 
and  distention  of  the  chambers  be  in  excess  of  that  of  muscular 
and  neurotic  failure  of  the  heart,  digitalis  is  the  appropriate 
remedy.  I  usually  prescribe  rn,x-xv  of  the  tincture,  with  an 
equal  quantity  of  the  tincture  of  perchloride  of  iron,  and  of 
chloric  ether,  or  spirit  of  nitrous  ether,  every  three  or  four  liouis. 
The  latter  is  generally  prei'erred  for  its  diuretic  action.  Where, 
however,  the  pulse  ia  feeble  and  irregular,  without  characteriatic 
respiratory  distress  or  venous  congestion,  the  heart's  action  being 
rapid  and  weak,  with  unequal  and  abortive  contractions  of  the 
left  ventricle,  not  represented  in  the  radial  pulae,  occurring  from 
time  to  time,  strychnia  and  quinine  should  be  preferred,  and 
are  best  given  in  combination  with  iron  in  small  doses.    Thus : 
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^.  Liquor  stryclmite.  Add.  sulphur.  diL,  aa.  iri,  xxx;  Syrupi 
limoD.,  3iv ;  Sulphatia  quiiiice,  gr.  xvj  ;  Sulphatis  forri  granulat., 
gr.  iv;  Aquje  font,  q.s.  ad  3viij.  Half  an  ounce  to  be  taken 
every  tMrd  hour. 

Half  an  ounce  of  whiskey  or  brandy  diluted  with  water,  or 
half  a  pint  of  good  hitter  beer,  should  be  likewise  allowed  twice 
or  thrice  daily;  because,  in  addition  to  their  stimulant  effect 
upon  the  heart,  they  possess  decidedly  diuretic  properties. 
Where  engorgement  of  the  superficial  veins  exists,  there  is 
generally,  likewise,  congestion  of  the  kidneys  and  liver.  Hence 
cupping  of  the  loins,  with  or  without  abstraction  of  blood,  and 
followed  by  the  application  of  a  linseed  poultice,  would  be  ad- 
visable as  a  means  of  promoting  the  secretion  of  urine,  and 
thereby  reducing  caiiiiac  and  vascular  pressure.  With  a  similar 
object  in  view,  drink  of  any  kind  should  be  allowed  only  in 
very  small  quantity,  but  olten  if  necessaiy ;  and,  as  a  means  of 
unloading  the  vessels  generally,  and  those  of  the  liver  in  par- 
ticular, saline  aperients  and  resin  of  podophylline,  the  latter  in 
gr.  J  to  J  doses,  with  compound  colocynth  or  aloetic  pill,  should 
be  administered  from  time  to  time. 

The  treatment  of  hypertrophy  dependent  upon  valvular  dis- 
ease, resolves  itself  into  that  of  the  accidents  of  the  valvular 
lesion  present,  and  of  the  attendant  dilatation.  From  the  strain 
occasionally  put  upon  it  by  injudicious  exercise  or  muscular 
effort,  a  heart  the  subject  of  valvular  disease  and  hypertrophy, 
with  dilatation  or  fatty  metamorphosis,  may  act  inordinately. 

The  palpitation  thus  produced  is  best  treated  by  the  appli- 
cation of  two  or  three  leeches  over  the  base  of  the  heart,  fol- 
lowed by  a  warm  cataplasm,  a  moderate  opiate  being  given 
immediately  afterwards.  An  opiate  plaster  should  be  subse- 
quently applied  over  the  heart  as  a  mechanical  support  and 
sedative  Tlie  intercurrent  symptoms  due  to  tlilatation  have 
been  already  discussed  ;  the  treatment  then  sketched,  which 
it  is  unnecessary  to  recapitulate  here,  is  equally  applicable  in 
the  circumstances  now  imder  consideration. 

The  following  cases  will  serve  to  illustrate  the  various  forms 
of  hypertrophy  described  in  the  preceding  pages,  and  the  treat- 
ment applicable  to  each  form  of  the  affection. 
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Case  XXL — Albuminuria;  Oeneral  Dropsy;  Orthopruea;  strong 
Impulse  of  Heart ;  HcEmatemesis  ;  Sudden  Deaih,  Cirrhosit 
of  the  Liver  ;  Fatty  Degeneration  of  the  Kidneys  ;  "  Concenr 
trie''  Hypertrophy  and  Granular  Degeneration  of  the  Heart. 

John  0*D.,  aged  forty-four  years,  a  discharged  soldier  of  intem- 
perate habits,  who  had  served  several  years  in  India  and  other 
warm  climates,  was  admitted  January  8th,  1866.  Four  months 
previously  his  attention  was  arrested  by  frequent  calls  to  pass 
water.  A  month  subsequently  he  noticed  a  swelling  of  the 
ankles,  and,  shortly  afterwards,  of  the  lower  extremities  gene- 
rally, and  of  the  abdomen.  When  admitted,  he  was  generally 
dropsicaL  The  lower  extremities  and  genitals  were  very  much 
distended;  there  was  likewise  ascites  and  flatulent  distention 
of  the  bowels.  Eamifying  over  the  left  side  of  the  abdomen 
were  several  large,  tortuous,  and  distended  veins,  the  colour  of 
which  contrasted  strongly  with  that  of  the  skin,  which  was  of 
waxy  whiteness.  The  face,  chest,  and  arms  were  likewise  oede- 
matous.  Eespiration  was  much  embarrassed,  and  the  pulse 
was  quick,  but  regular,  and  rather  strong.  The  heart  pulsated 
with  considerable  force  in  the  usual  situation ;  its  sounds  and 
rhythm  were  normal ;  but  precordial  dulness  was  extended. 
There  was  orthopncea.  The  urine  was  highly  albuminous,  sp.  gr. 
1010 ;  reaction  acid,  and  under  the  microscope  the  precipitate 
exhibited  hyaline  tube  casts,  some  simply  destitute  of  epithe- 
lium, and  others  studded  with  fat  granules.  Eespiration  was 
loud  on  both  sides,  except  posteriorly  and  inferiorly  on  the  right, 
where  it  was  feeble  and  accompanied  with  rfi^les.  Here,  likewise, 
was  percussion-dulness ;  but  elsewhere  there  was  normal  reso- 
nance. There  was  manifestly  renal  disease.  That  the  liver  was 
likewise  the  subject  of  disease,  probably  cirrhosis,  was  inferred 
from  the  great  disproportion  between  the  ascites  and  the  dropsi- 
cal effusion  elsewhere;  from  the  distended  state  of  the  super- 
ficial abdominal  veins,  showing  visceral  obstruction  beneath  ; 
and  from  the  previous  intemperate  habits  of  the  patient.  Final- 
ly, hypertrophy  of  the  heart  was  diagnosed  from  the  abnormal 
extent  of  precordial  dulness,  and  the  strong  impulse  at  the  pre- 
cordium.  Elateriimi  was  tried  ;  but  the  stomach  revolted 
against  it. 
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On  the  night  of  the  lOth  he  vomited  a  large  quantity  of  dark 
blood  ;  and  on  the  following  morning  was  found  breathing  ster- 
torously,  the  piilse  irregular  and  intermittent,  and  the  impulse  of 
the  heart  imperceptible.  Effusion  was  manifestly  taking  place 
into  all  the  aeroua  cavities,  including  the  pericardium.  He  was 
quite  conscious.  In  the  attempt  to  sit  up  in  bed  for  the  purpose 
of  describing  his  sensations,  he  suddenly  died  in  a  state  of  syncope. 

The  peritoneal  cavity  was  found  distended  with  serum ;  the 
liver  in  a  most  advanced  stage  of  cirrhosis ;  and  the  spleen  en- 
larged, its  capsule  thickened  and  adherent  to  the  diaphr^m, 
and  its  artery  tortuous,  and  nearly  as  large  aa  the  arteria  innomi- 
nata.  The  left  kidney  was  somewhat  enlarged,  and,  on  section, 
presented  a  mottled  appeai-ance.  The  cortex  was  rather  in- 
creased in  thickness,  and  examined  microscopically  it  showed 
fatty  disease  in  an  advanced  stage.  The  pyramids  were  enlai^ed. 
The  right  kidney  resembled  the  left  in  general  appearance,  but 
was  much  smaller,  scai-cely  exceeding  in  size  the  suprarenal 
capside  of  the  fcetus. 

The  pericardium  was  full  of  serum.  The  heart  was  hypertro- 
phied  on  the  left  side,  rather  pale  in  colour,  and  loaded  with 
superficial  fat.  The  right  cavities  and  the  tricuspid  orifice  were 
dilated,  the  latter  admitting  four  fingers  to  pass  through  it  with 
facility ;  the  walls  of  the  right  ventricle  were  much  attenuated. 
The  left  auricle  was  rather  thickened,  and  the  left  ventricle  "con- 
centrically" hyper trophied.  The  papillary  muscles  were  like- 
wise thickened.  The  cavity  of  the  left  ventricle  was  reduced  in 
capacity.     The  valves  were  everywhere  healthy. 

The  pleural  cavities  were  fuU  of  serum.  The  right  lung  sank 
in  water,  but  admitted  of  inflation;  the  left  lung  floated. 

The  following  measurements  were  taken  five  days  subsequent 
to  the  patient's  death,  and  after  much  and  forcible  stretching  of 
the  ventricular  walls : 

Horb  ...      (SroumterBnee  at  base  of  ventrioles,  II  j". 

Aorto  ...     Circumference,  two  incLes  abovo  volvea,  3^". 

A  apex.        {"  thiok. 
middle,  li"     „ 
base.       1^"     „ 
\  Civitj,  length  from  aortic  ring  to  apei,  S"- 

nidlh  trnni  middle  of  septum  to  opposite  wall.  1  j". 
V  Ciroumfetenco  at  baae,  lUj". 

34 


530 


DISEASES  OF  THE  SUBSTANCE  OP  THE  HEABT. 


Left  Muiola     ...     Wall  in  cBatr&l  poitioQ.  ^"  thick, 

i  Wall,  at  apex,      )"  thick. 
„         middle,  J"      , 
„         &t  bniM,  i" 

A  section  of  the  wall  of  the  left  ventricle,  examined  under  the 
micToseope,  exhibited  a  "granular"  condition  of  the  moscular 
fibre. 

HTpartrophy  of  the  left  ventricle  in  this  case  was,  in  my 
judgment,  consecutive  to  renal  and  hepatic  disease,  and  "simple" 
in  the  first  instance.  Granular  degeneration  of  the  substance  of 
the  heart  next  took  place ;  and  subsequently  the  nght  ventcicle, 
weakened  by  this  change,  underwent  dilatation  under  the  in- 
creased blood-preasuro  caused  by  pleural  effusion  and  obstructed 
pulmonary  circulation.  The  left  ventricle,  already  hypertrophicd, 
was  "surprised  in  the  full  vigour  of  contractility"  by  failure  of 
the  right  ventricle  and  stoppage  of  the  circulation,  in  the  effort 
of  the  patient  to  sit  up. 

The  state  of  "concentric"  hypertrophy  I  therefore  regard  as 
consecutive,  in  this  instance,  to  the  "  simple  "  form ;  and  as  a 
product,  not  of  a  pathological  process,  but  of  the  mode  of  disso- 
lutioa 

Case  XXII, — Albuminuria  ;  Of-neral  Dropst/ ;  Diarrkaut ;  JoMn- 
dice  ;  Sryeipelas,  and  Oangrene ;  ffa:?rwptt/sis ;  Death.  Fatty 
Disease  of  the  Kidneys,  Liver,  and  SpUen ;   Congestion  of 
th£   Lungs,   and  Pul?nonart/  Apoplexy;   ffypeTtr<^hy  and 
Dilatation  of  the  Left  Ventricle ;   Dilatation  of  the  Right 
Ventricle  ;  Advanced  Fatty  Degeneration  of  the  Heart. 
Thomas  M'K.,  aged  forty -four  years,  coachman ;  of  temperate 
habits ;  admitted  May  5th,  1866.     Two  months  previously,  np 
to  which  period  his  health  was  excellent,  he  caught  cold  from 
exposure  after  working  in  the  heated  atmosphere  of  a  conserva- 
tory, and  was  troubled  with  cough. 

On  ailmittance,  he  suifered  from  great  dyspncea ;  there  was 
cedema  of  the  face  and  feet,  and  the  heart's  action  was  laboured, 
and  felt  at  the  scrobiculus  cordis.  Pulmonary  resonance  was  ex- 
a^erated;  and  respiration  was  feeble  and  accompanied  with  r&les 
all  over  the  chest;  expectoration  copious  and  frothy;  urine,  sp.  gr. 
1'020  and  albuminous.     Diagnosis:  pulmonary  emphysema  with 
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bronchitia,  and  engoi^ement  of  the  right  heart  and  IddneyB.  The 
treatment  consisted  in  blisters  to  the  cheat ;  stimulant  expecto- 
rants, including  tincture  of  larch  bark  and  turpentine  punch ;" 
and,  subsequently,  quinine,  and  good  diet  Discharged,  May 
23rd,  so  much  improved  as  to  be  able  to  resume  his  work, 

Eeadmitted  on  the  26th  June.  There  was  then  much  cedema 
of  feet  and  legs,  and  also  slight  puf&ness  of  face.  Respiration 
was  embarrassed ;  urine,  sp.  gr.  I'Olo,  loaded  with  albumen,  and, 
of  late,  occasionally  likewise  with  lithates.  After  a  few  days  the 
scrotum  and  penis  became  swollen,  and  required  puncturing. 
About  half  an  ounce  of  clear  serum,  collected  from  the  punc- 
tures, was  tested  by  ebullition  the  following  day  and  found  to 
contain  only  a  trace  of  albumen.  Astringents  were  employed  to 
check  diarrhtea  which  was  occasionally  present ;  blisters  were 
applied  to  the  chest ;  turpentine  punch  was  administered  ;  and, 
subsequently,  iodide  of  potassium  in  infusion  of  cinchona. 

July  12th.  Pulse  114,  and  barely  to  be  felt;  respiration  66. 
Both  sides  of  the  chest  were  dull  half  way  up,  and  to  the  same 
extent  respiratory  sounds  were  absent ;  sputa  rust^coloured  and 
viscid;  lower  limbs  and  genitals  swoRen.  The  chest  was  wrapped 
in  a  warm  poultice,  and  whiskey  pnncli  was  given. 

July  17tb.  Pulse  114;  respiration  42.  Patient  remarked 
that  the  rate  of  his  respiration  sometimes  varied ;  ascites ;  geni- 
tals much  swollen,  and  prepuce  punctured.  Baillie's  pills  were 
given  twice  daily. 

July  21st  Has  been  taking  tinct  digitalis  in  TTl^x  doses, 
with  spirit  of  juniper,  for  the  last  two  days,  notwithstanding 
which  there  is  all  but  complete  suppression  of  urine.  (Edema 
has  increased,  and  now  extends  to  hands.  Pulse  scarcely  to  be 
felt,  and  not  to  be  counted  at  the  wrist  To  have  grs.  xv  of 
compound  powder  of  jalap,  with  gr.  -fy  of  elaterium  twice  daily. 

July  23rd.  Patient  is  deeply  jaundiced.  Elaterium  has  acted 
twice,  and  penis  is  less  swollen.  The  entire  of  the  left  lower 
extremity,  to  the  hip,  is  in  a  state  of  erysipelatous  inflammation, 
threatening  gangrene.  Lead  lotion  was  directed  to  be  kept  con- 
stantly applied  to  the  inflamed  surface. 

*  Known  in  Dablin  as  "  Parr's  Punch,"  anil  made  nith  whiaksj  and  sjiiriti  of  tur- 
B,  in  equal  proportiaiK,  dilated  with  sweetened  hot  water  to  the  proper  atrength. 
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July  25th.  The  entire  of  left  lower  extremity  is  in  a  state  of 
gangrene.  Fi'oni  the  knee  downwards  the  limb  is  studded  with 
large  hullte,  and  the  cuticle  detached.  The  thigh  ia  red  and 
tense  ;  and  inflammation  haa  extended  to  the  scrotum,  which,  on 
each  side,  is  passing  into  a  state  of  gangrene.  Patient  all  but 
pulseless ;  but  is  quite  conscious  and  free  from  suffeiing ;  face 
deeply  jaundiced  and  shrunken. 

July  26th.  Entire  left  leg  and  thigh  dark  and  sloughy; 
scrotum  likewise  in  a  state  of  gangrene,  which  extends  in  dark 
streaks  over  the  front  and  upper  portion  of  the  right  thigh. 
Respiration  tranquil,  and  patient  still  hopefuL 

28th.  Spat  up  a  good  deal  of  blood  last  night,  and  died  at 
half  past  nine  o'clock  this  morning. 

Post  vwrtem  examination  seven  hours  afterwards.  There  was 
copious  effusion  into  all  the  serous  cavities.  Kidneys  large, 
fatty,  and  smooth  on  the  surface ;  the  cortex  waa  much  thick- 
ened, and  of  a  light  yellow  colour ;  minute  oil  granules,  as  ex- 
hibited imder  the  microscope,  were  interposed  between  the  tubes 
and  blood  vessels ;  the  epithelium  and  gland  structure,  however, 
seemed  healthy.  The  liver  was  large,  yellow,  and  readily  t«m ; 
and,  examined  microscopically,  the  hepatic  cells  in  moat  in- 
stances were  found  to  contain  eight  to  ten  highly  re&acting  oil 
spherules ;  large  oil  drops  were  likewise  dispersed  over  the  field 
of  vision.     Spleen  fatty,  and  fissured. 

Lungs  healthy  structurally;  but  bases  were  congested  and  solid, 
and  smooth  dark  and  dry  in  section  ;  they  floated  in  water.  In 
the  anterior  edge  of  the  right  lung  waa  a  nodule  of  blood  as 
large  as  a  bantam's  egg ;  in  a  corresponding  situation  in  the 
upper  lobe  of  the  left  lung,  and  also  in  the  upper  portion  of  ita 
inferior  lobe,  were  similar  but  larger  collections  of  extravaaated 
blood. 

The  heart  was  large,  and,  with  one  inch  of  the  aorta,  and  pul- 
monary artery  attached,  weighed  fourteen  and  a-half  ovmcea 
The  right  cavities  contained  some  dark  blood ;  their  walls  were 
soft  and  thinned.  Left  cavities  much  dilated,  and  walla  slightly 
thickened.  Valves  all  absolutely  healthy.  Aorta  of  ordiaaiy 
size,  and  its  coats  healthy.  Heart  flabby,  and,  when  laid  on  the 
table,  was  flattened  out  by  its  own  weight.    On  section  the  walls 
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iw  hue,  and  a  portion  examined  microscopically 
example  of  fatty  degeneration  of  the  muscular 
itnbtAaoeet  ti»  fibres  consisting  of  linear  rows  of  minute  circular 
refractile  dots  about  10,000th  part  of  an  inch  in  diameter.  These 
were  likewise  abundantly  scattered  in  a  free  state  over  the  field, 
as  if  by  liberation  from  the  sarcolenuna.*  The  outline  of  the 
fibres  was  quite  distinct;  but,  with  the  exception  of  a  few  places 
where  it  was  very  faintly  visible,  transverse  atriation  was  en- 
tirely obhterated. 

From  the  outset,  I  regarded  this  case  as  an  example  of  pri- 
mary disease  of  the  kidneys,  with  consequent  hypertrophy  and 
consecutive  fatty  disease  of  the  heart.  It  is  probable,  however, 
that  fatty  change  of  the  heart  and  kidneys  was  cotemporaneoua  i 
the  former  supervening  upon  a  state  of  simple  hypertrophy,  and 
the  latter  upon  one  of  sub-inflammatory  or  congestive  enlarge- 
ment, Tlie  liver  and  spleen  would  seem  to  have  undergone  the 
fatty  transfonuatioD  at  a  later  period,  under  the  influence  of  the 
general  impairment  or  perversion  of  nutrition.  Pulmonary  apo- 
plexy and  hjemoptysis  were  probably  the  result  of  mitral  regur- 
gitation by  yielding  of  the  walls  of  the  left  ventricle,  dilatation 
of  its  cavity,  and  consequent  reflux  by  inadequacy  of  healthy 
valves,  shortly  before  death.  The  jaundicing  is  of  great  diag- 
nostic value  in  such  cases,  as  serving  to  distinguish  structural 
disease  of  the  liver  from  simple  congestion. 

Case  XXni. — Oppression  and  Palpitation  supervening  on,  emo- 
tional sliock ;   Paroxymnal  Dyspncea ;   Hypertrophy  with 
Dilatation  ;    Death.     Fatty   Degeneration  of  the  Heart ; 
Dilatation  of  the  Aorta. 
Peter  S.,  a  gentleman  fanner  from  the  comity  of  Meath,  aged 
fifty-six  years,  was  admitted  into  hospital  as  a  private  patient. 
May   30th.   1866.      Seventeen  months  previously,  after  some 
severe  family  afflictions,  he  experienced  rather  suddenly,  and  for 
the  first  time,  oppression  of  the  cheat  and  palpitation,  accom- 
panied by  nervousness  and  great  anxiety.     Since  that  date  he 
has  been  subject  to  occasional  attacks  of  dyspnoea  with  restless- 
ness and  anxiety.     Has  likewise  had  from  time  to  time  a  feel- 
*  1  am  coDviucci]  tbat  Lhe  muecuUr  Gbn-a  of  the  heart  paiaeas  a  laroblemuiii. 
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ing  of  great  debility  and  sinking,  not  amounting,  however,  to 
ayncope. 

la  rather  fresh  iu  colour;  pupils  dilated,  and  face  expressive 
of  fear  and  anxiety ;  slight  tedeiua  of  feet  and  legs ;  pulse  104, 
and  remarkably  weak  but  regular.  Cheat  universally  resonant. 
Oa  right  aide  respiration  is  feeble,  and  accompanied  in  supra- 
mammary  region  with  alight  crepitant  rflJea ;  ou  left  side  it  is 
puerile. 

Precordial  duluess  extended  j  impulse  of  heart  strong  at  apex, 
and  here  the  first  sound  is  obscure.  Over  the  base  and  at  mid- 
sternum,  there  is  a  murmur  with,  and  masking,  the  second  sound; 
but  it  is  not  transmitted  more  than  an  inch  above  the  aortic  ori- 
fice. The  carotids  pulsate  visibly,  but  not  tlie  temporal  or  radial 
arteries.  Fauces  congested.  No  appetite  for  food.  Orthopnaa. 
Sleep  disturbed  by  unpleasant  dreams  and  startings. 

Diagnosis :  dilatation  of  the  aorta,  hypertrophy,  and  probably 
fatty  degeneration  of  the  heart.  To  have  Hoflinan's  anodyne 
and  Battley's  sedative  in  moderate  doses  n-ith  camphor  water 
every  third  hour,  and  a  little  brandy  and  water  occasionally.  On 
the  Ist  of  June,  after  a  rather  tranquil  night,  and  whilst  the  pa- 
tient was  under  examination,  the  breathing  was  noticed  to  be 
singularly  irregular;  it  was  quick,  loud,  and  suspirious;  hut  im- 
mediately the  examination  of  his  chest  was  suspended,  it  be- 
came slow,  and  was  entirely  suspended  during  a  perioil  of  several 
seconds.  Tongue  loaded ;  stomach  and  intestines  inflated.  To 
have  pil.  rhei  co.,  gr.  x.  Stop  brandy.  He  died  on  June  11th, 
manifestly  from  inanition  and  exhaustion. 

Foal  mortem  twenty-four  hours  after  death.  Much  liquid  in 
pericardium.  Heart  flabby  and  enlarged,  weighing  twenty- 
seven  ounces,  with  an  inch  of  the  aorta  and  pulmonary  artery 
attached.  There  was  a  good  deal  of  fat  on  the  surface  of  the 
heart ;  and  at  the  apex,  and  partially  embedded  in  the  mus- 
cular substance,  there  was  a  solid  ma^s  of  fat  one-eighth  of  an 
inch  thick. 

The  anterior  Bturface  of  the  right  ventricle  presented  a  large 
"  milk  spot"  The  right  chambers  were  distended  with  dark  co- 
agulated blood;  they  were  greatly  dilated,  as  waa  likewise  the  tri- 
cuspid orifice.     The  walls  of  the  right  ventricle  were  somewhat 
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thinned.  The  left  ventricle  was  much  thickened  and  dilated. 
Aorta  greatly  dilated  for  some  distance  above  oriiice,  and  its 
walls  slightly  atheromatous.  Valves  all  structurally  healthy, 
Microscopically  examined,  the  muscular  structure  of  the  heart 
presented  the  following  appearance,  Tha  outline  of  the  fibres 
was  well  defined,  and  the  transverse  stria)  were  pretty  well  seen ; 
but  in  several  of  the  fibres,  and  in  the  direction  of  their  long 
axes,  minute  transparent  dots  were  visibly  disposed  in  linear 
series.     In  these  situations  the  strife  had  disappeare*.!. 

There  had  been  total  loss  of  appetite  for  several  days  preced- 
ing death,  the  patient  absolutely  refusing  solids  of  any  kind,  and 
taking  only  an  infinitesimal  quantity  of  liquid  nutriment  in  the 
form  of  beef-tea  with  a  little  braudy.  It  seemed  as  if  the  tissues 
of  the  body  had  ceased  to  assimilate,  long  anterior  to  somatic 
death.  The  tongue,  during  this  period,  was  dry,  brown,  and 
crusted. 

As  to  pathological  sequence,  I  incline  to  the  opinion  that 
there  was  primary  atheroma  of  the  aorta,  and  consequent  left 
ventricular  hypertrophy ;  and  that  from  this  twofold  cause  arose 
sudden  dilatation  of  the  aorta  by  overstrain,  on  the  occasion  of 
the  emotional  excitement  already  mentioned. 

The  diagnosis  of  dilated  aorta  rested  mainly  upon  the  pheno- 
menon of  paroxysmal  dyspntea,  which  I  regard  aa  pathogno- 
monic of  this  special  condition.  But  on  tins  subject  generally  I 
will  state  my  views  more  in  detail  in  a  future  chapter, 

Case  XXTV. — BJieumatism  ;  Systolic  Apex-Murmur  ;  Death. 
Hypertrtyphy  of  Left  Ventricle,  and  iiiconipetence  of  Mitral 
Valve  from  Rupture  of  Tendinous  Chm-ds;  Pulmonary  Apo- 
plexy. 

George  P.,  aged  thirteen  years,  admitted  November  7th,  1866, 
under  Dr.  Hughes,  and  came  under  my  notice  on  the  15th 
whiLst  I  was  doing  temporary  duty  for  him.  The  boy  had 
rheumatic  fever  three  months  previously,  from  which  he  made 
a  satisfactory  recovery ;  but,  shortly  afterwards  caught  cold  by 
going  out  without  his  boots  on  a  wet  day,  and  has  been  suffer- 
ing from  cough  and  violent  palpitation  since  that  time. 

When  first  seen  by  me,  his  face  was  bloated  and  slightly  con- 
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geated,  the  cervical  veins  distended,  and  the  exWraal  jugulars 
pvdsating  synchronously  with  the  heart ;  aupra-clavicular  foss« 
obliterated ;  chest  barrel-shaped  and  nearly  motionless.  Per- 
cussion-resonance was  exa^erated,  and  respii'ation  loud  over  the 
front  of  the  chest  Cardiac  impulse  strong,  and  precordial  dul- 
neas  extended  to  right  side.  Fremitus  over  extreme  left  apex ; 
second  sound  sharp  and  clear,  but  first  sound  replaced  by  a  loud 
bellows-murmur,  terminating  with  a  faint,  squeaking,  mo.'^ical 
note,  resembling  that  elicited  by  blowing  through  a  reed.  At 
the  base  of  the  heart,  and  over  the  front  of  the  cheat  generally, 
both  sounds  were  heard ;  the  second  normal,  and  the  first  repre- 
sented by  a  bellows -murmur  similar  to,  but  less  loud  than,  tiat 
heard  at  the  apex,  and  louder  in  the  course  of  the  pulmonary 
artery  than  in  that  of  the  aorta,  The  base  of  the  right  lung 
was  dull  posteriorly,  and  over  the  entire  posterior  surface  of  the 
chest  a  loud  systolic  murmur  was  audible.  Liver  smooth  on 
surface,  and  extending  below  level  of  umbilicus.  Respiration 
quick,  shallow,  and  almost  exclusively  abdominal ;  and  respira- 
tory movement  confined  to  left  side,  where  it  was  very  active. 
At  base  of  thorax  there  was  a  circular  constriction,  correspond- 
ing to  the  attachments  of  the  diaphragm  aud  apparently  caused 
by  its  action.  There  was  diy  cough,  with  occasional  expectora- 
tion of  blood-stained  mucus.  Pulse  120,  weak,  aud  dicrotou& 
No  visible  pulsation  of  arteries.  Urine,  sp.  gr.  TOSO,  slighUy 
acid,  and  free  from  albumen;  feet  oedematous. 

I  ceased  to  have  charge  of  the  patient  on  the  20th  November, 
The  entire  body  became  subsequently  anasarcous  in  an  extreme 
degree ;  and  for  the  last  few  days  of  life,  the  &ce  and  neck  tur- 
gid, and  the  extremities  livid. 

Death  took  place  on  the  14th  of  December. 

Post  mortem  six  hours  after  death.  Both  pleural  cavities  wero 
full  of  serum ;  the  lungs  were  engorged  but  crepitant  genetally, 
and  in  the  middle  and  inferior  lobes  of  the  right  were  two  m&aaes 
of  extravasated  blood,  each  the  size  of  an  orange.  The  base  of 
the  left  lung  was  solid ;  it  sank  in  water,  and  on  sectioD  was 
dry  and  spleen-like,  yielding  neither  blood  nor  serum.  The 
pericardium  contained  some  ounces  of  serum.  The  heart  was 
considerably  in  excess  of  the  normal  size,  smooth  on  the  sur- 
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feoe,  and  free  from  adhesion.  The  right  chambers  contained  a 
little  dark  and  partially  coagulated  blood ;  the  right  ventricle 
waa  somewhat  dilated  and  thickened,  the  tricuspid  orifice  and 
valves  normal,  as  were  likewise  those  of  the  pulmonary  artery. 
Foaaa  ovalis  remarkably  deep  and  recessed,  and  the  operculum 
adherent  to  the  left  surface  of  septum,  at  some  distance  from  the 
margin  of  foaaa,  which  was,  however,  imperforate,  not  admit- 
ting of  direct  communication  between  the  auricles.  Left  auricle 
normal ;  left  ventricle  dilated  and  thickened,  but  not  in  a  Iiigh 
degree.  Mitral  valves  structurally  healthy;  hut  the  free  mai^ns 
of  both  segments,  to  the  extent  of  a  quarter  of  an  inch  at  their 
anterior  and  left  extremities,  had  been  detached  from  the  tendi- 
nous chords,  the  white  maniilloid  fragments  of  which,  about  two 
lines  in  length,  remained  in  connexion  with  the  margins  of  the 
valves  and  the  adjacent  fleshy  columns  respectively. 

Water  poured  into  the  left  ventricle  flowed  freely  into  the  left 
auricle  through  an  aperture,  as  large  as  a  pea,  bounded  by  the 
pendulous  edges  of  the  valves, 

The  aorta  was  reduced  in  size,  barely  admitting  the  index 
finger  from  the  ventricle.  The  aortic  valves  were  competent, 
and  both  they  and  the  coats  of  the  aorta  were  perfectly  healthy. 

There  was  a  good  deal  of  serum  in  the  peritoneum.  The  liver 
was  large  and  mottled  white,  with  intervening  dark  red  areolse ; 
and  on  section  it  presented  light  areolae,  each  surrounded  by  a 
dark  red  vascular  suri'ace,  as  in  the  early  stage  of  portal  veno\i8 
congestion.     Kidneys  and  spleen  healthy. 

The  history  of  this  boy's  illness  did  not  date  back  beyond  three 
months,  when  he  had  rheiunatism ;  this,  however,  left  none  of 
the  ordinary  traces  upon  the  heart.  Kupture  of  the  left  chorda! 
Undinetc  would  seem  to  have  occun'ed  subsequently  to  this  at- 
tack, when  the  boy  caught  cold ;  aa  shown  by  the  occuiTence  of 
dyspncea  and  palpitation  then  for  the  first  time,  yet  without  the 
history  of  strain  or  other  injury  to  the  chest  In  this  view  the 
case  is  further  remarkable,  as  exemplifying  functional  narrow- 
ing of  the  aorta  from  reduction  in  the  volume  of  blood  circu- 
lating through  it  within  the  short  period  of  three  months. 

Strong  impulse  of  the  heart,  with  weak  pulse,  is  diagnostic  of 
steoosie  of  the  aorta.    If  this  arise  from  lesion  at  the  aortic 
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orifice,  whether  valvular  or  annular,  there  will  be  either  a  single 
aortic  murmur,  systolic  in  rhythm,  or  a  douhle  murmur,  both 
systolic  and  diastolic,  of  similar  origin.  The  absence  of  any 
such  murmur,  when  strong  cardiac  impulse  and  weak  pulsation 
at  both*  wrists  are  detected,  would  warrant  the  positive  diagnosis 
of  functional  narrowing  of  the  aorta,  such  as  that  presented  in 
the  foregoing  case.  Aortic  stenosis  of  this  kind,  when  not  the 
result  of  congenital  imperfection  of  the  interventricular  sep- 
tum, or  of  patency  of  the  foramen  ovale,  is  consecutive  to  mitral 
stenosis  or  reflux,  and  is  therefore  nsually  associated  with  either 
presystolic  or  systolic  murmur  at  the  left  apex. 

Case  XXV. — Dovile  Aortic  Mwrmur ;  DyspKcujia,  with  Sutmop- 
tysia;  Death,    ffypertrophy  and  Dilatation  of  both  VtrUrtcUs; 

Deiackment  of  sfffment  of  Aortic  VcUve;  Dovile  Congative 
PneumorUa;  Eiilargeincnt  of  Bronchial  and  Mediastinal 
Glands. 

John  E.,  aged  thirty  years,  painter's  assistant,  admitted 
November  16th,  1866 ;  served  aa  a  soldier  for  some  yeara,  aod 
whilst  engaged  in  Africa  in  defending  a  stronghold  against  ft 
raid  of  the  natives,  was  thrown  from  a  rampart  and  sustained  a 
shock  on  the  front  of  the  chest  He  felt  stunned  ;  but  subse- 
quently recovered,  and  as  he  believed,  perfectly.  This  accident 
occurred  some  yeara  e^o.  He  had  been  intemperate  for  twelve 
months  preceding  bis  admittance  into  hospital ;  but  had  never 
been  seriously  ill  til!  sis  montlis  prior  to  that  date,  when  he 
began  to  get  thin,  and  had  nausea  and  partial  loss  of  appedta 

On  the  12th  of  November,  fmu'  days  before  his  admission,  he 
experienced  what  he  described  as  a  choking  sensation  in  the 
neck,  and  some  difficulty  of  swallowing,  accompanied  by  nausea 
and  vomiting.  These  symptoms  lasted  three  days,  and  then  all 
passed  away  except  irritability  of  stomach,  which  coutinued 
some  time  longer. 

When  the  man  was  first  seen  by  me  his  legs  were  slightly 
cedematous ;  the  veins  of  the  neck  were  remarkably  congested, 

*  I  lure  in  view  bare  the  pouibilit;  of  embolic  inforctioD  of  the  bracbibl  or  ndiil 
artery  on  one  dde  ;  occluiion  of  the  BuboUvian  by  the  preasnre  of  Ul  u 
otbor  tumor ;  or  congonital  malpoiition  ur  dwarGag  of  the  tuUal. 
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and  especially  so  on  the  left  side.  There  was  a  loud  hacking 
dry  cough.  Pulse  108,  weak,  but  regular,  and  eq^ual  on  both 
sides.  Pulmonary  resonance  and  respiratory  sounds  were  nor- 
mal over  the  entire  front  of  the  cheat ;  precordial  dulness  was 
likewise  normal  in  extent  and  degree.  Posteriorly  there  was 
some  slight  dubiesa  over  the  bases  of  both  lungs ;  but  otherwise 
the  condition  of  these  organs  was  normaL  A  double  murmur 
existed  at  tlie  base  of  the  heart,  systolic  and  diastolic  in  time. 
Of  these,  the  diastolic  murmur  was  relatively  louder ;  it  was 
transmitted  through  the  ascending  aorta,  but  with  diminished 
intensity,  and  (for  a  diastolic  murmur  a  very  unusual  chxium- 
stance)  likewise  into  the  great  arteries  of  the  neck,  and  difi'used 
over  the  front  of  the  chest  generally.  Posteriorly  a  single  mur- 
mur was  faintly  heard  at  the  inferior  angle  of  the  left  scapula. 

On  the  following  day,  17th,  I  found  him  perspiring  profusely, 
and  complaining  of  pains  in  the  ankles  and  knees,  which  were 
swollen.     Pulse  120. 

On  the  18th  he  spat  a  little  blood,  the  right  side  of  the  chest 
being  dull  posteriorly ;  and  on  the  evening  of  that  day  he 
vomited  a  quantity  of  bile-stained  liquid  mixed  with  blood. 

On  the  19th  the  pidse  had  come  down  to  102.  He  was  perspi- 
ring freely,  and  complained  of  pains  in  the  ankles  and  calves  of 
the  legs;  a  single  systolic  murmur  was  audible  at  the  apex  of  the 
heart ;  dulness  was  increased  both  in  extent  and  degree  over  both 
aides  of  the  chest  posteriorly ;  and,  over  the  bases  of  both  limgs 
a  loud  muco-crepitus  was  heard.  The  temporal  and  cervical  veins 
were  distended.  There  was  likewise,  at  this  date,  visible  pulsa- 
tion or  throbbing  of  the  anterior  tibial  arteries  and  all  their 
branches  even  to  the  toes,  accompanied  with  vibration  sensible 
to  the  hand. 

From  the  19th  to  the  23rd,  when  he  died,  no  general  exami- 
nation of  the  chest  was  made,  owing  to  his  extreme  restlessness. 
During  that  interval  he  complained  of  undefined  pains  in  the 
knees  and  ankles,  was  restless,  slept  but  little,  and  had  a  loud 
spasmodic  cough  with  continual  expectoration  of  blood.  On 
the  day  preceding  his  death,  which  took  place  suddenly  on  the 
night  of  the  23rd,  it  was  remarked  that  the  temporal  arteries  pul- 
sated strongly. 
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Post  mortem.  Both  pleural  cavities  were  full  of  atraw-coloured 
Berum,  and  tha  pericardium  contained  a  pint  of  similar  fluid. 
The  lungs  were  engorged  witb  blood,  but  resonant,  and  floated  ia 
water,  with  the  exception  of  the  inferior  lobe  of  the  left.  The 
heart  waa  somewhat  larger  than  in  health,  and  globoid  in  figura 
The  right  cavities  were  distended  with  dark  and  partially  coagu- 
lated blood,  the  clot  extending  from  the  right  ventricle  into  the 
pubnonaiy  artery.  The  right  ventricle  was  slightly  dilated,  and 
the  tricuspid  orifice  readily  adniitted  the  pointa  of  the  four 
fingers  and  thumb.  The  left  chambers  were  likewise  distended 
with  dark  coagulated  blood,  and  the  left  ventricle  was  dilated, 
and  its  walls  were  thickened.  The  mitral  orifice  and  valves  were 
normal;  the  aortic  orifice,  viewed  from  the  ventricle,  was  likewise 
apparently  healthy,  but  when  examined  on  the  arterial  aspect  it 
was  found  that  the  right  anterior  segment  of  the  sigmoid  valve  had 
been  partially  detached  from  the  root  of  the  aorta;  its  left  angle, 
to  the  extent  of  nearly  half  an  inch,  hanging  loosely  into  the 
ventricle  in  the  natural  position  of  the  heart.  Water  poured  into 
the  aorta  at  once  flowed  into  the  ventricle  through  the  patulous 
orifice.  The  valves  were  otherwise  perfectly  sound,  and  entirely 
free  from  disease,  aa  was  likewise  the  aorta.  The  bronchial  glands 
were  greatly  enlarged  and  pressed  upon  the  bronchi,  and  several 
laige  glands  wei'e  found  in  the  posterior  mediastinum  detruding 
the  a'aophagus  to  the  left,  and  pressing  upon  the  posterior  wall 
of  the  trachea.  These  glands  were  solid,  dark  in  colour,  and 
mottled  with  white  spots  on  the  superficial  surface,  and  likewise 
on  the  surface  of  section.  In  the  centre  of  one  of  these  glands 
there  waa  a  mass  of  hard  cheese-like  matter,  which,  on  pressuK, 
yielded  a  quantity  of  pus.  On  examination,  microscopically,  the 
cheesy  substance  was  found  to  be  tiibercular. 

There  can  be  no  doubt,  judging  from  the  man's  previoaa 
history,  and  from  the  evidence  afforded  by  the  post  mortem  ex- 
amination, that  the  rupture  of  the  aortic  valve  occurred  at  the 
time  when  he  was  thrown  from  the  rampart  It  may  be  easily 
s\tpposed  that  if,  at  such  a  moment,  the  chest  was  in  the  acme  of 
expiration,  the  sternum  being  thereby  brought  into  close  contact 
with  the  pericardium,  and  through  it  with  the  root  of  the  aorta, 
and  if,  during  the  diastole  of  the  ventricle  and  at  the  moment  of 
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reaction  of  the  aorta  upon  its  contents,  the  semilunar  valves 
being  closed,  a  severe  shock  were  received  upon  the  sternum,  the 
valve  segments  might  be  thereby  ruptured  or  rent  from  theii* 
attachment. 

An  accident  attended  with  such  conseq^uencea  in  a  heart  pre- 
viously sound  is,  however,  exceedingly  rare ;  Dr.  Peacock  having 
been  able  to  find  only  seventeen  examples  recorded.  The  case 
is  interesting,  moreover,  as  exemplifying  the  existence  of  the 
physical  signs  of  disease  of  the  aortic  valve,  both  obstructive  and 
regurgitant,  and  dependent  entirely  upon  an  accidental  lesion  in 
the  absence  of  disease  of  the  heart  or  valves;  and  as  showing  that 
left  scapular  murmur,  though  usually  dependent  upon  obstruc- 
tion or  reguigitation  at  the  mitral  orifice,  may  be  caused  by  lesion 
of  the  aortic  valve  exclusively. 

Temporary  dyspht^a  with  htemoptysis  may  be  due  to  causes 
other  than  thoracic  aneurism,  as  this  case  proves ;  and,  in  regartl 
to  the  pidmonary  complication  which  it  presented.  Dr.  Stokes 
has  well  remarked  upon  the  frequent  occurrence  of  pneumonia 
of  a  low  type  in  connexion  with  inadequacy  of  the  aortic  valve ; 
as  well  as  upon  the  frequency  vrith  which,  under  such  circum- 
stances, sudden  deaths  occur. 

As  to  the  difl'erential  diagnosis  between  ruptured  aortic  valve 
and  lesion  of  the  same  valve  arising  from  disease ;  irrespectively 
of  the  aid  afforded  towards  forming  a  correct  judgment  by  the 
history  of  the  case,  the  most  valuable  sign,  and  one  which  is  in  a 
degree  pathognomonic  of  partial  detachment  of  the  valve,  is  the 
occurrence  of  arterial  thrill,  of  systolic  rhythm,  in  connexion 
with  double  murmur  at  the  aortic  orifice.  I  should  henceforth 
regard  such  a  phenomenon,  in  all  doubtful  cases,  as  conclusively 
establishing  the  existence  of  a  loose  and  vibrating  valve-flap  at 
the  root  of  the  aorta,  where  no  ground  for  suspecting  thrombosis 
or  embolism  existed.  Embohsm  would  declare  itself  by  other  and 
indubitable  evidence ;  whilst  tlie  precipitation  and  attachment  of 
a  flake  of  fibrin  at  the  mouth  of  the  vessel  would  give  rise  to  a 
thrill  of  only  temporary  duration,  and  woiJd  yield  a  murmur 
most  probably  musical  in  quality.  A  diastolic  basic  murmur. 
audible  in  the  arteries  of  the  neck,  does  ?iot  belong  to  aortic 
patency  from  disease ;  it  is  a  phenomenon  so  strictly  exceptional 
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that  I  have  never  heard  it,  save  in  this  single  instanca  With- 
out venturing  even  to  suggest  an  explanation  of  the  striking 
contrast  herein  presented  with  the  murmur  of  inadeqncu^  of  the 
aortic  valves  from  ordinary  morbid  change,  I  should  in  future 
regard  it  as  indicative  of  failure  of  the  valves  from  some  other 
cause,  most  probably  mechanical  injury. 

Case  XXVI. — Irregular  and  Suspiriatis  Breathing;  IrUermU" 
tent  PtUse,  and  Great  Debility  ;  Polyuria  ;  Death,  Chranvlar 
Degeneration  of  the  Kidneys  ;  Fatty  Deposition  on  the  Heart; 
Simple  Hypertrophy  of  the  Left  Ventricle, 

John  D.,  aged  forty-eight  years,  labourer,  admitted  September 
25th,  1864  For  last  three  years  he  had  been  weak  and  out  of 
health,  and  his  feet  began  to  swell  six  weeks  prior  to  admit- 
tance. Pulse  weak  and  intermittent,  and  respiration  occasion- 
ally accelerated  and  suspirious  in  the  recumbent  posture.  Urine 
passed  in  large  quantity,  amounting  to  more  than  two  quarts  in 
the  twenty-four  hours,  sp.  gr.  1010,  and  highly  albuminous; 
feet  slightly  swollen ;  apex-pulsation  somewhat  to  left  of  normal 
position,  and  both  sounds  of  heart  sharp,  clear,  and  free  from 
murmur.  At  midstemum  the  first  soimd  was  distinctly  double ; 
the  first  element  in  time  being  dull,  and  the  second,  which  im- 
mediately succeeds  the  former,  sharp,  and  "clicking."  These 
characteristics  were  recognizable  only  at  the  end  of  expiration, 
when  the  chest-wall  had  entirely  subsided.  To  have  citrate  of 
iron  and  quinine  (gr.  v.)  ter  die. 

The  patient  gradually  became  listless,  and  then  somnolent ; 
the  stomach  became  irritable;  the  appetite  ceased,  and  he 
quickly  emaciated. 

For  the  last  fortnight  of  his  life  there  was  intercurrent  diarr- 
hoea, and  during  that  time  the  breath  was  cold.  (Edema  had 
quite  disappeared.  Eespiration  was  slow  and  stertorous.  He  died 
comatose,  November  17th,  and  on  the  following  day  the  body 
was  examined.  The  heart  weighed  fourteen  and  a-half  ounces ; 
it  presented  some  superficial  fat  at  the  base.  Eight  ventricle 
very  thin,  but  not  dilated,  and  exhibiting  in  section  a  layer  of 
fat  on  its  external  surface ;  some  decolorized  clot  in  right  cham- 
bers.  Left  ventricle  thickened,  but  not  dilated;  its  walls  measur- 
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ing  half  an  inch  at  baae  and  central  portion.  Left  auricle  dilated ; 
valves  all  strictly  normal ;  muscular  structure  healthy.  Ascend- 
ing aorta  dilated  sufficiently  to  admit  three  fingers  on  edge; 
dilatation  commencing  above. the  valves,  which  were  competent. 
The  lining  membrane  of  the  vessel  was  of  a  cherry-red  tint  not 
removable  by  washing.  Kidneys  reduced  in  size,  and  nodulated 
on  the  surface ;  the  right  weighed  three  and  a-quarter,  and  the 
left  three  and  a-half  ounces.  The  nodules  on  the  surface  of  the 
kidneys  were  large,  but  slightly  elevated,  and  of  much  lighter 
colour  than  the  intermediate  surface.  In  section  they  were 
light  yellow,  as  was  likewise  the  greater  portion  of  the  cortex. 
The  latter  was  increased  in  thickness,  and  passed  in  between 
the  pyramids,  which  were  dwarfed.  Under  the  microscope,  and 
with  a  power  of  222  diameters,  the  Malpighian  bodies  were  seen 
nearly  filled  with  amorphous  matter,  which  obscured  the  vascu- 
lar glomeruli,  and  yielded  negative  results  when  treated  with 
iodine  and  sulphuric  acid. 

The  primary  disease  in  the  foregoing  case  was  renal,  which 
was  followed  by  left  ventricular  hypertrophy,  and,  subsequently, 
by  fatty  deposition  on  the  heart,  and  dilatation  of  the  aoita. 
Simple  hypertrophy  of  the  left  ventricle,  the  first  change  in  the 
pathogenetic  series  consecutive  to  granular  disease  of  the  -kid- 
neys, would  have  been  converted  in  this  case,  under  the  influence 
of  greatly  impaired  nutrition,  into  dilatation  with  thinning  of  the 
walls,  had  the  fat  been  deposited  amongst  or  within  the  muscu- 
lar fibres,  in  place  of  upon  the  surface  of  the  heart ;  because  the 
walls,  then  weakened  in  contraetOe  and  resisting  power,  would 
have  yielded  under  the  pressm^  of  the  blood  from  within.  I 
think  that  such  is  the  history  of  simple  hypertrophy  in  most  in- 
stances, as  already  stated  ;  namely,  that  it  constitutes  the  first  of 
a  series  of  pathological  changes  in  the  heart,  the  last  member  of 
which  is  dOatation,  wMch  accompanies  or  supersedes  hypertro- 
phy according  to  the  state  of  general  or  special  nutrition. 

tTuder  the  same  circumstances,  namely,  if  tissue-degeneration 
of  the  heart  had  taken  place  instead  of  fatty  deposition,  the 
aorta  would  have  been  dilated  at  its  orifice,  and  valvular  inade- 
quacy would  have  been  tlie  result.  Dilatation  of  the  first  por- 
tion of  the  aorta,  including  the  orifice  or  not,  constitutes,  in  my 


544 


DISEASES  OF  THE  SDBBTASCE  OF  THE  HEAHT. 


opinion,  the  essential  condition  for  the  occurrence  of  the  pecu- 
liar rhythmical  irregularity  of  breathing  known  as  the  "  ascend- 
ing and  descending  respiration"  of  Cheyne,  This  connexion 
■was  well  exemplified  in  the  case  just  narrated.  Finally,  the  de- 
pendence of  reduplication  of  the  first  sound  of  the  heart  upon 
sivi-ple  hypertrophy  of  the  left  ventricle  is  illustrated  in  this  case. 

Case  XXVII. — AlbumiTvuria  and  Anasarca;  Orihopnaa;  Heat- 
ing Impiif^  of  the  Heart,  and  lUduplicatum  of  tht  Fir^ 
Sound,  loith  siAsequent  DevelopmeTU  of  Mitral  Systdic  Mur- 
mur ;  UTwmie  Convulsions  and  Coma ;  Death.  Cirrhosis  of 
the  Kidneys;  Simple  Hypertrophy  of  th-e  Left  Ventricle; 
Recent  Endocarditis  of  the  Mitral  Valve ;  Contraction  of  the 
Aorta. 

Marianne  C,  aged  nineteen  years,  a  domestic  servant,  ad- 
mitted October  2nd,  1869.  When  a  child  she  had  severe  pain  in 
the  region  of  the  heart.  Menstruation  has  been  irregular  during 
the  last  twelve  months,  and  for  the  last  two  months  it  has  been 
entirely  suspended.  Nine  months  ago  she  began  to  suffer  from 
shortness  of  breath  and  palpitation,  and  three  months  since  she 
was  forced  by  iU  health  to  relinquish  her  employment  For  the 
last  two  months  she  has  not  been  able  to  he  down,  owing  to  the 
feeling  of  suffocation  induced  by  the  recumbent  posture.  A  week 
since  she  spat  a  little  blood,  and  about  the  same  time  her  feet 
began  to  swell  When  admitted  she  was  ana?mic ;  feet  slightly 
puffed ;  there  was  orthopncea,  and  great  respiratory  distress  on 
assuming  the  recumbent  posture  even  for  a  moment  Pain  aboot- 
ing  down  the  left  arm.  Respiration  in  silting  posture  48 ;  pulse 
108,  weak,  but  regidar;  occasional  vertigo;  urine,  sp.  gr.  lOlO. 
and  loaded  with  albumen.  Great  increase  in  extent  of  precordial 
dulness ;  heaving  impulse,  and  veiy  peculiar  action  of  the  heart, 
consisting  of  a  rolling  motion  associated  with  three  cardiac 
sounds,  of  which  the  first  two  were  systolic  in  rhj-thm,  and  dnlL 
No  murmur.  E&les  over  base  of  right  lung  boUi  anteriorly  and 
posteriorly.  To  have  quinine  and  ether,  and  an  opiate  plaster 
over  the  heart. 

October  10th.  Stomach  ha8  been  very  irritable,  refusing  food 
and  medicine;  dyspncea  much  aggravated  at  night,  and  threaten- 
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ing  suffocation.  A  distinct  systolic  apex-murmui  now  exists, 
and  only  two  sounds  are  audible.  To  have  tincture  of  digitalis 
vdth  syrup  of  the  American  wild  cherry  (Prunus  Virginiana). 

25tL  Since  last  report,  feet,  legs,  and  genitals  have  become 
greatly  swollen,  but  are  pale  and  was -like.  Vertigo ;  systolic 
apex-murmur  of  a  soft  and  blowing  character.  Amaurosis  and 
coma  gradually  supervened,  the  latter  very  slowly,  and  were 
succeeded  by  a  series  of  epileptiform  convulsions,  about  three  in 
the  twenty-four  hours,  commencing  with  rapid  twitchings  of  the 
face,  arm,  and  leg,  first  of  the  left  side,  and  then  of  both  sides, 
and  ending  with  stertorous  breathing  and  profound  coma.  The 
pupils  were  dilated  during  the  stage  of  clonic  spasm,  and  con- 
tracted in  that  of  the  consecutive  coma.  During  the  intervals 
between  the  fits  there  was  partial  consciousness  or  susceptibility 
to  strong  sensorial  impressions.  Deglutition  was  perfect;  alvine 
and  vesical  evacuations  involuntary. 

She  died  on  the  evening  of  the  26th  October. 

The  heart  was  enlarged,  and,  with  an  inch  of  aorta  and  piJ- 
monary  artery  attached,  weighed  nineteen  ounces.  There  was  a 
large  "milk-spot"  on  right  ventricle,  and  one  upon  either  auricle. 
The  left  ventricle  was  greatly  hypertrophied,  and  constituted  an 
excessive  proportion  of  the  volume  of  the  entire  organ.  It  was 
not  dilated ;  walls  about  ten  lines  thick  at  base  and  centre,  but 
much  thinner  at  the  apex.  Mitml  valve  apparently  competent 
to  close  the  orifice,  and  structurally  sound,  save  that  there  was 
slight  thickening  of  the  free  edge,  and  crimson  reddening  of  this, 
and  of  the  entire  ventricular  surfiice  of  both  segments. 

Left  auricle  normal,  and  mitral  orifice  of  averse  aiza  Both 
left  chambers  contained  a  good  deal  of  dark  clotted  blood. 
Muscular  substance  of  left  ventricle  examined  microscopically, 
was  found  healthy.  Aortic  valves  normal  and  competent,  and 
aorta  healthy,  but  in  calibre  somewhat  under  the  normal  stan- 
dard. 

Eight  chambers  normal  Eight  ventricle  contained  a  solid 
coagulum  of  a  globidar  figure,  and  coated  on  the  surface  with 
yellow  fibrin  ;  it  projected  through  the  tricuspid  orifice,  and 
divaricated  the  valves,  but  had  no  connexion  in  the  auricle. 
Kidneys  much  reduced  in  volume,  and  lobulated  on  the  surface; 
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the  right  weighing  two  and  a-half,  and  the  left  three  ounces. 
Section  showed  thickening  of  the  cortex,  which  waa  dark  and 
congested ;  examined  microscopically,  it  exhibited  no  abnormal 
appearance,  except  considerable  thickening,  with  hyaline  appear- 
ance of  the  periphery,  of  the  Malpighian  bodies.  The  Midpi- 
ghian  cones  were  much  reduced  in  size. 

As  in  the  case  last  detailed,  the  starting  point  of  disease  in 
that  just  given  was  manifestly  cirrhotic  or  granular  degeneration 
of  the  kidneys.  From  this,  or  rather  from  the  capillary  obstmc- 
tion  consecutive  to  it,  arose  simple  hypertrophy  of  the  left  ven- 
tricle. 

The  occurrence  of  consecutive  endocarditis  whilst  the  patient 
was  under  observation,  was  announced  by  mitral  systolic  mur- 
mur; and,  at  the  examination  of  the  body,  this  was  proved,  by  the 
still  recent  inflammation  of  the  valves,  to  have  been  coeval  with 
the  development  of  murmur.  Disease  of  the  kidneys  was  diag- 
nosed early  in  the  progress  of  the  case,  as  was  likewise  simple 
hypertrophy  of  the  left  ventricle  ;  and  the  convulsions  were  re- 
garded as  uTEemic. 

Both  this  and  the  preceding  case  afford  notable  illnstrations 
of  the  causal  connexion  between  simple  hypertrophy  of  the  left 
ventricle  and  reduplicated  first  sound.  In  both  cases  this  wa^ 
the  only  cardiac  lesion  to  account  for  the  phenomenon, 

I  have  stated  at  length  in  a  previous  chapter  (p.  164)  my  view 
as  to  the  cause  of  reduplication  of  the  first  sound.  It  consists  es- 
sentially in  a  resolution  of  the  sound  into  its  two  component  de- 
ments of-  apex-shock  and  valve-tension.  If  the  left  ventricle  be 
in  volume  greatly  iu  excess  of  the  remainder  of  the  heart,  with- 
out having  undergone  enfeeblement  by  proportionate  dilatation, 
or  by  tissue  change,  it  will  strike  the  chest-wall  with  vigour  and 
produce  a  loud  but  dull  sound.  Further,  the  impact  of  the  (eft 
ventricle,  owing  to  the  energy  of  its  contraction,  woold  con- 
ceivably, in  such  a  case,  anticipate  the  tension,  though  not  the 
closure,  of  the  auriculo-ventricular  valves,  and  so  give  rise  bo 
double  first  sound.  The  second  element  of  such  a  sound  ia  in- 
variably sharp  and  clicking,  such  as  membranona  Baps  would 
yield  under  strong  and  sudden  tension.  The  disappearance  of 
the  second  element  of  the  double  sound  in  the  latter  of  th»e 
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casea,  simultaneously  with  the  development  of  mitral  regurgi- 
tant murmur,  tenda  to  confirm  the  view  just  stated  as  to  the 
caoae  and  diagnostic  value  of  reduplicated  first  sound. 

Case  XXVIII. — Paroxi/smal  Dyspncca ;  Postdiastolic  Basic  Mur- 
lawr;  Sudden  Death.  Hypertrophy  with  Dilatation  of  both 
Ventricles;  Tkronibom  on  both  Sides  of  the  Heart ;  Dilata- 
tion of  the  Aorta,  and  cojtscqjunt  inadeq^iacy  of  the  Aortic 
Valves ;  Oramdar  Degejieration  of  the  Substance  of  the 
Heart ;  Cirrliom  of  the  Liver. 

William  H.,  aged  forty-five  years,  an  engineer  by  profession,  in 
which  capacity  he  served  many  years  on  board  ship  exposed  to  a 
temperature  vaiyiug  from  107"  to  112°  F.,  but  latterly  employed 
on  raOways,  was  admitted  into  hospital,  June  26th,  1870.  He 
stated  that  his  habits  had  beeu  temperate,  and  that  he  had  been 
ailing  two  years  prior  to  date  of  admittance.  Within  that 
period  he  often  had  temporaiy  dimness  of  vision  and  threaten- 
ing of  syncope,  and  about  the  end  of  the  preceding  pecember 
he  vomited  some  dark  blood. 

When  visited  by  me  on 'the  morning  of  the  27tb,  he  was 
suffering  from  dyspncea  of  a  parosj'smal  character  accompanied 
with  puffing,  and  associated  with  a  feeling  of  great  oppression, 
referred  to  the  region  of  the  sternum,  and  expressed  by  frequent 
moaning.  Feet  and  hands  cold  and  livid,  but  not  tetlematoua ; 
alight  engorgement  of  cerv'ical  veins,  and  slight  cough.  Pulse 
96,  feeble  but  regular,  and  not  visible.  A  strong  and  heaving 
diastolic  impulse  was  perceptible  throughout  the  precordium. 
Apex-pulaation  in  nipple  line,  and  in  sixth  intercostal  space, 
and  here  a  (transmitted)  diastolic  murmur  was  audible,  but  no 
first  sound  save  a  weak  impulse  element. 

At  the  base  the  first  soiind  was  of  a  similar  character,  and  a 
loud  and  soft  postdiastolic  murmur  existed ;  no  murmur  audible 
in  the  neck.  To  have  citrate  of  iron  and  quinine  in  gr.  iij 
doses  thrice  daily,  and  chloral  hydrate  (gr.  xv)  at  night, 

On  the  29th,  his  distress  continuing  unabated,  two  leeches 
wei*  applied  at  midstemum  with  much  reUef  to  the  feeling  of 
At  9  o'clock  P.M.  he  declared  he  felt  much  better. 
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and  at  4  o'clock  the  following  morning  he  was  found  dead  ii 
bed. 

Post  mortem.    Lungs  congested ;  liver  in  early  stage  of  ( 

VJ  hosis,  and  covered  with  false  membrane  on  the  anterior  sui 

i\  ;•  to  the  extent  of  the  palm  of  the  hand.    Heart  enlarged 

}j  'i|  elongated,  weighing  twenty-three  and  a-half  ounces.     Aortfl 

[;  i'  lated,  admitting  readily  the  four  fingers  and  thumb,  and  mea 

ing  one  and  a-half  inch  in  diameter  immediately  above 
valves.  It  presented  patches  of  atheroma ;  and,  with  the  ex( 
tion  of  the  sinuses,  where  the  walls  were  apparently  healthy, 
lining  membrane  throughout  was  corrugated,  and  of  a  pink 
hue  irremovable  by  washing.  Left  ventricle  dilated  and  so 
j  what  thickened,  its  walls  measuring  half  an  inch  at  the  base, 

;  jl  gradually  thinning  ofif  towards  the  apex ;  and  here,  at  a  p 

about  one-eighth  of  an  inch  in  diameter,  it  was  reduced  t 
thickness  of  two  lines.  It  contained  some  dark  coagulated  bl 
which  passed  into  the  aorta.  Mitral  valve  adequate  and  ] 
fectly  healthy.  Aortic  valves  healthy,  but  incompetent  owin^ 
dilatation  of  the  vessel  The  anterior  right  segment  was  slig] 
thickened  throughout  the  lunula,  and  hung  on  a  lower  level  t 
^  the  other  two.    Water  poured  into  the  aorta  passed  rapidly  i 

♦*  the  ventricle.     Eight  ventricle  dilated  and  thickened,  and  c 

taining  some  decolorized  clot,  which  passed  from   the  ri 

auricle  through  the  tricuspid  orifice,  divaricating  the  valves,  s 

by  a  narrow  band,  into  the  pulmonary  artery ;  the  valves,  wi 

and  calibre  of  the  latter  vessel  were  normal    Auricles  non 

as  to  capacity  and  thickness,  the  right  containing  much  deco! 

j  ized  fibrin,  which  had  completely  filled  the  appendix,  and  pas 

.  into  the  ventricle  as  already  described. 

I  Tissue  of  heart  of  a  less  pinkish  tint  than  natural,  and  in 

"  granular"  stage  of  fatty  transformation. 

The  diagnostic  value  of  right  basic  postdiastolic  murmur  in 
gard  to  the  precise  state  of  the  aortic  valves,  is  well  exemplil 
in  the  physical  signs  exhibited  in  this  case,  as  explained  by 
morbid  changes  discovered  after  death.  The  valves  were  healt 
with  the  exception  of  slight  thickening  of  the  free  maigin  of  < 
1  of  the  segments ;  they  were,  therefore,  capable  of  yielding  t 

I  sion-sound  (second  sound),  but  incompetent  owing  to  dilatat 
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of  the  aorta  j  hence  the  murmur  succeeding  the  second  sound. 
The  commencement  of  ventricular  diastole  and  of  aortic  reaction 
is  coeval  with  the  closure  of  the  eemUimar  valves,  and  denoted 
by  the  second  sound  arising  from  the  tension  of  these  valves,  as 
already  explained.  Therefore,  if  the  valves  be  in  a  healthy  con- 
dition, quite  irrespectively  of  their  competency  to  close  the  ori- 
fice, a  normal  second  sound  will  be  heard  ;  but  if  they  be,  at  the 
same  time,  inadequate  from  any  cause  not  compromising  their 
structural  integrity,  or  only  very  slightly  affecting  it,  such  as 
deposit  upon,  or  thickening  of,  their  edges,  to  an  extent  suE&cient 
to  preclude  accurate  adaptation  of  the  segments ;  or  if  they  be 
inadequate  by  dilatation  of  the  orifice  of  the  vessel,  then  a  mur- 
mur will  follow  a  normal  second  sound.  Such  a  murmur  I 
designate  as  of  postdiastolic  rhythm. 

To  distinguish  between  the  two  causes  just  indicated  as  capa- 
ble of  giving  origin  to  a  murmur  of  this  rhythm,  the  paroxysmal 
dyapntea,  more  or  less  regularly  ascending  and  descending  in 
rhythm,  will  serve  as  a  positive  guide.  As  stated  in  my  com- 
ments on  a  previous  case,  I  believe  this  symptom  to  be  patho- 
gnomonic of  dilated  aorta.  When,  therefore,  in  association  with 
this  symptom,  a  clear  second  sound  immediately  aitcceeded  by  a 
murmur  is  heard,  the  diagnosis  of  valves  structurally  healthy, 
but  incompetent  from  dilatation  of  the  aorta,  may  be  confidently 
made. 

The  immediate  cause  of  death  in  the  foregoing  case  I  believe 
to  have  been  thrombosis  of  the  right  chambers  of  the  heart,  and 
inadequacy  of  the  tricuspid  valve  by  entanglement  of  the  con- 
necting band  of  fibrin.  The  consequence  was  that  the  left  ven- 
tricle, already  in  a  degree  incompetent  to  mEuntain  the  arterial 
circulation,  partly  owing  to  its  inhereut  weakness  and  partly  by 
the  excessive  dilatation  of  the  aorta,  now  imperfectly  distended 
with  blood  from  the  lungs  and  inadequately  nom-ished  by  a 
failing  coronary  circulation,  ceased  to  contract,  and  death  was 
tlie  result  of  ventricular  asystole. 
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Case  XXtS. — Arunnia  a-nd  ffreat  Debility;  Urine  of  lov!  »p.  gr., 
aiid  presejUing  Hyalim  Casta ;  Dropsical  Effusion  ;  Death. 
Cirrhoais  of  Kidneys;  Hypertrophy  and  Fatty  Dtgeneration 
of  Left  Ventricle  of  Scart.  and  Dilatation  of  Bight  Ventride. 

Margaret  T.,  aged  eighteen  years,  of  reapectable  birth,  was  ad- 
mitted November  29th,  1871.  Had  never  had  rheumatism  or 
other  serious  illness.  Her  chief  complaint  was  of  debility.  She 
was  pale  and  undergrown,  and  retaorkably  nervons  and  choreic 
in  her  manner  and  movementa.     Had  never  menstruated. 

Under  a  tonic  plan  of  treatment,  including  iron  and  shower- 
baths,  she  improved  so  much  that  her  discharge  was  contem- 
plated, when,  about  three  months  after  admittance,  the  feet  and 
legs  began  to  swell ;  the  stomach  now  occasionally  rejected  food, 
and  the  pulse  became  gradually  weak  and  filiform. 

The  urine  was  tested  and  found  of  a  clear,  amber  colour,  acid, 
ap.  gr.  I'OIO,  and  free  from  albimien.  The  precipitate  examined 
microscopically  exhibited  epithelium  with  a  few  transparent 
tube-casts.  The  face  soon  became  swollen,  and  the  breathing 
much  embarrassed,  whilst  the  pulse  was  hardly  [lerceptible. 

Precordial  dulneas  seemed  to  be  extending ;  no  cardiac  im- 
pulse could  be  detected,  and  the  sounds  of  the  heart  were  faint 
and  distant,  but  free  from  murmur.  The  cervical  arteries  pul- 
sated visibly,  and  the  face  and  lower  limbs  became  livid. 

She  died  on  the  15th  March,  1872. 

On  examination  of  the  body  both  pleurs  were  found  quit« 
fidl  of  serum,  whilst  the  pericardium  contained  only  about  one 
ounce.  Tlie  heart  was  much  enlarged,  weighing  fifteen  and 
a-half  ounces ;  the  left  ventricle  dilated  and  thickened,  but  the 
right  ventricle  rather  attenuated.  Kxamined  microscopically,  the 
structure  of  the  ventricles  was  found  to  be  in  the  granular  ste^ 
of  fatty  degeneration ;  the  transverse  striai  had  disappeared,  and 
the  section  was  dotted  with  large  oil-dropa 

The  valves  of  the  heart  were  aU  normal,  and  the  fornmea 
ovale  was  closed.  Kidneys  lohulated  on  the  surface  and  cirr- 
hosed,  but  not  reduced  in  size ;  the  left  weighing  fom-,  and  the 
right  four  and  a-half  ounces.  The  cortical  structure  was  ratlier 
thicker  than  normal,  firm,  and  light  in  colour,  but  the  pynunids 
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were  reduced  in  size  and  congested.  A  section  of  the  cortex 
examined  microscopically  presented  the  capaulea  of  the  Malpi- 
ghian  bodies  greatly  thickened,  and  composed  of  concentric 
laminte  of  fibroid  texture,  whilst  the  glomeruli  were  so  much 
dwarfed  as  to  be  scarcely  discoverable ;  some  thick  puriform 
fluid  was  found  in  the  caJices.  The  liver  was  lai^e  and  con- 
gested; the  spleen  small ;  no  liquid  in  the  peritoneum. 

An  enlarged  heart,  weakened  by  fatty  degeneration,  is  not  un- 
likely to  be  mistaken  for  hydro-pericardium,  more  especially  if 
associated  with  hydro-tliorax  and  slight  eQ'usiou  into  the  peri- 
cardium itself;  all  which  conditions  existed  in  tliis  case.  Trous- 
seau adverts  to  the  dilHculty  of  diagnoaia,  even  in  the  absence  of 
the  last  mentioned  condition. 

The  ease  was  manil'estly  one  of  primary  renal  disease  with 
consecutive  hypertrophy  of  the  left  ventricle,  aud,  later  on,  fatty 
degeneration  of  the  hypertrophied  heart 

The  consecutive  change  of  fatty  transformation  of  the  heart 
was  the  sole  cause  of  failure  of  the  heart  and  pulse,  and  of  con- 
gestion of  the  lungs  and  extremities.  It  was  likewise  a  contri- 
butory cause  of  the  dropsical  effusion. 

The  absence  of  albumiuuria  in  connexion  with  cirrhosis  of  the 
kidneys,  is  worthy  of  special  notice. 


Case  X^^, — Albwrninv/ria;  Ze/t  hemiplegia,  and Mitroi Systolio 
Murmur;  Paroxysmal  Dyspruea;  Erysipelas;  Urcemte  Cvma; 
Death.  Cirrhosis  of  the  Kidneys,  Liver,  and  Spken  ;  Hyper- 
trophy of  the  Left  Ventricle,  and  General  Fatty  Begeneration 
of  the  Start ;  Fibrinous  Deposit  on  (/te  Mitral  Valve  ;  Dila- 
tation of  tlie  Aorta. 

Robert  R,  aged  forty-five  years,  house-painter;  has  had  a  slight 
attack  of  painter's  colic.  Admitted  May  4th,  1872.  In  the 
course  of  the  preceding  summer  he  suffered  from  dry  retching 
in  the  morning  and  from  headache,  and  shortly  afterwards  he 
suddenly  lost  the  use  of  the  left  arm  and  aide  of  the  face ;  but 
the  left  leg  was  affected  only  iJi  a  very  slight  degree.  At  the 
end  of  six  weeks  he  had  so  far  recovered  the  use  of  his  arm  as 
to  be  able  to  resume  his  work.    In  March,  1872,  he  had  a  severe 
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attack  of  epiataxis ;  and  he  noticed,  for  the  first  time,  that  his 
breathing  waa  affected. 

When  admitted  he  was  remarkably  pallid ;  face  slightly  drawn 
to  the  right,  and  on  the  left  side  the  natural  creases  were  nearly 
obliterated.  The  tongue,  when  protruded,  deviated  much  to  the 
left,  and  the  left  arm  and  leg  were  weak.  Urine  albuminoua 
and  containing  granular  tube-caats ;  cedema  of  feet ;  pulse  104, 
regular ;  radial  arteries  rigid  and  remarkably  tortuous,  that  of  the 
right  side  making  several  curves  fully  an  inch  in  depth.  Tem- 
poral arteries  likewise  tortuous  and  rigid,  and  in  both  radial  and 
temporal  arteries  pulsation  was  visible.  Heart's  action  weak; 
apex-pulsation  faintly  perceptible  in  nipple-Une,  and  at  this  point 
a  bellows-murmur  of  medium  intensity  accompanied  the  first 
sound.  At  the  base  the  first  sound  was  obscure,  and  the  second 
sound  remarkably  sharp  and  ringing,  a  character  which  it  pre- 
served throughout  the  arch  of  the  aorta.  Alternations  of 
paroxysmal  and  suspended  breathing;  cough  and  purulent  ex- 
pectoration, and  physical  evidence  of  engorgement  of  right  lung. 
He  had  several  attacks  of  vomiting  during  his  residence  In 
hospital,  and  on  the  25th  May  erysipelas  of  the  face,  which, 
under  the  persistent  application  of  an  unguent  containing  3j  of 
sulphate  of  iron  to  3j  of  simple  ointment,  disappeared  in  the 
course  of  two  days. 
1st  June  he  became  comatose,  and  on  following  day  he  died. 
Post  mortem,  June  3rd.  A  small  quantity  of  turbid  serum 
waa  found  in  the  cavity  of  the  peritoneum.  The  liver  waa 
hard  and  furrowed,  and  the  spleen  was  in  a  similar  condition, 
but  rather  small,  the  fibrous  element  being  greatly  in  excess ; 
kidneys  contracted  and  cirrhosed.  The  lungs  were  congested, 
but  there  waa  no  serum  in  the  cavities  of  the  plBum;  or  peri- 
cardium. The  heart  was  much  enlarged,  somewhat  flabby,  and 
globular  in  figure ;  it  weighed  twenty-three  and  a-half  oimces. 
Tbe  aorta  was  dilated  and  patchy  with  atheroma ;  but  the  linii^ 
membrane  was  natural  in  colour,  and  the  sigmoid  valves  healthy 
and  competent.  The  right  ventricle  contained  a  flake  of  yellow 
fibrin,  which  extended  in  form  of  a  cylinder  into  the  pulmonary 
artery,  half  fiUing  the  vessel ;  it  waa  normal  as  to  size  and  thick- 
ness of  walls,  but  its  component  muscular  tissue  was  in  the  grana- 
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lar  stage  of  fatty  degeneration;  presenting  the  appearance  of  lines 
of  translucent  dots,  and  only  in  one  spot  in  the  field,  a  trace  of 
transverse  striation.  There  was  no  free  fat  (See  engraving,  Fig. 
XXXI,)  The  right  auricle  was  Ukwise  filled  with  decolorized 
fibrin,  which  descended  into  the  inferior  cava.  Left  ventricle 
somewhat  dilated,  and  its  walls  more  than  an  inch  thick  in  the 
central  portion.  The  septum  projected  to  the  right  side.  Mitral 
valve  somewhat  thick  and  opaque,  but  pliant,  and  competent  to 
close  the  orifice ;  some  flakes  of  fibrin  were  entangled  in  its  edge. 
The  muscular  structure  of  the  left  ventricle  was  likewise  in  a 
state  of  fatty  degeneration,  only  somewhat  less  advanced  than 
that  of  the  right ;  the  transverse  striie  being  mora  extensively 
and  more  distinctly  visible. 

Kenal  disease  was  likewise  the  primary  affection  in  this  case ; 
and  hypertrophy  of  the  left  ventricle,  fatty  transformation  of 
the  substance  of  the  heart,  and  aortic  and  general  arterial  athe- 
roma, with  dilatation  of  the  aorta,  were  subsequent  changes. 

The  cause  of  hemiplegia  and  of  mitral  systolic  murmur  was  to 
be  found  in  thrombosis  of  the  left  ventricle,  entanglement  of  a 
detached  flake  of  fibrin  in  the  margin  of  the  mitral  valve,  and 
arterial  embolism  of  the  right  motor  nerve-centre. 

The  absence  of  aphasia,  in  connexion  with  hft  hemiplegia  and 
the  coexistence  of  rhythmical  irregularity  of  respiration  with 
dilatation  of  the  aorta,  without  vascular  injection  of  its  lining 
membrane,  should  be  noticed. 


Robert  R.    This 


with  ft  pocket.lei]s. 
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CAflE  XXXL— Great  DebilitJ/  and  Pallor;  (Edema;  Vmble  Pui- 
sation  at  the  torist ;  Slight  DispUuxnurU  of  Ou  Apex  of  tAe 
Heart  to  the  left ;  Systolic  Apex  and  Basic  Murmur ;  Sys- 
tolic  Murmur    at    Ensi/orm    Cartilage;    Loud    Arterial 
Murmur ;  Sudden  Death  after  convulsive  seizure.     Sermis 
Effusion  ijito  Pleurcs  and  Pericardium;  Fatty  Deposition 
upon,  and  Granular  Degeneration  of.  Right  Ventricle  of  Ike 
Heart ;  Hypertrophy  and  Dilatation  of  Left  Vent-rick ;  Flap 
of  Fibrin  attached  to  Ventricular  Surface  of  Mitral   Valve 
aiid  jUxUinig  into  Orifice  of  Aorta ;  Dilatation  of  Tricuspid 
Orifice. 
Mary  D.,  aged  forty-eight  yeai-a ;  admitted  into  hospital  June 
20th,  1872.     Had  been  short  of  breath,  and  generally  out  of 
health  for  some  time.     Examined  on  the  morning  of  the  2l9t, 
the  following  waa  found  to  be  her  condition.     She  waa  remark- 
ably pale  but  in  no  degree  cyanosed,  and  extremely  weak ;  feet 
much  awoUen ;  radial  pulse  84,  very  weak,  visible,  but  regular ; 
urine  loaded  with  lithates,  sp.  gr.  1025,  and  free  from  albumea 
The  apex  of  the  heart  pulsated  slightly  to  the  left  of  the  normal 
position  very  feebly,  and  at  this  point  a  loud  bellows-mui-mnr  ac- 
companied the  first  sound.     At  the  base  a  ByatoHc  murmur,  but 
more  harsh  in  quality,  was  likewise  audible,  and  was  transmitted 
thence  through  the  arch  of  the  aorta  with  great  intensity,  and 
also  distinctly  into  the  carotids ;  seeouJ  sound  weak,  but  normal 
in  both  these  situations.     At  the  ensiform  cartilage  the  sounds 
were  remarkably  sharp  and  flapping,  and  here  a  soft  systohc 
murmur  existed. 

The  cheat  was  resonant  in  front,  and  reapiration  was  normal ; 
posteriorly  the  base  was  dull  on  both  sides,  and  the  respu-atory 
soiuiJs  were  feeble. 

On  the  evening  of  that  day  (21st)  she  dietl  suddenly  after  a 
convulsive  seizure,  and  on  the  following  morning  the  body  waa 
examined. 

There  was  a  good  deal  of  sermn  in  both  pleural  cavities,  and 
some  cretified  tubercle  in  the  apex  of  the  left  lung,  but  no  ad- 
hesion of  the  plourse.  There  was  nearly  a  pint  of  serum  in  the 
sac  of  the  pericardium,  and  a  considerable  deposit  of  fat  on  the 


L 


F  HYPERTROPHY. 


665 


surface  of  the  heart,  which  was  slightly  in  excess  of  the  normal 
size.  The  right  auricle  was  dilated  ;  the  right  ventricle  greatly 
dilated,  its  walls  flahby.  and  not  more  than  two  lines  thick  in 
any  portion  of  tlieir  e.xtent.  In  section  the  outer  third  was  seen 
to  be  composeil  of  fat ;  anil  the  remainder,  microscopically  ex- 
amined, was  found  to  be  in  the  granular  stage  of  fatty  trans- 
formation. The  tricuspid  orifice  was  greatly  dilated,  readily 
admitting  the  four  fingers  and  thumb  to  pass  through,  and  the 
tricuspid  valve  somewhat  thickened,  but  pliant  and  expanded. 
Both  right  chambers  contaiued  some  decolorized  fibrin,  which 
extended  a  short  distance  into  the  puhuonary  artery.  The  left 
auricle  was  dilateil  and  somewhat  thickened.  The  walls  of  the 
left  ventricle  were  greatly  thickened,  but  healthy-looking  and 
firm ;  its  cavity  was  shghtly  dilated  at  the  apex,  but  elsewhere 
it  was  of  normal  dimensions.  The  anterior  segment  of  the  mitral 
valve  was  much  thickened  throughout,  irregiUar  at  the  edge,  and 
incompetent ;  and  on  its  ventricular  surface,  about  three  lines 
from  the  free  margin,  there  was  attached  a  tongue-shaped  flap  of 
fibrin,  about  a  quarter  of  an  inch  in  length,  and  organically 
united  to  the  valve.  When  the  ventricle  was  tilled  with  water 
this  flap  was  floated  into  the  orifice  of  the  aorta,  and,  during 
ventricular  systole,  must  have  produced  by  its  vibration  an  eddy 
in  the  efitux  current,  and  a  systolic  basic  murmur  propagated 
into  the  great  arteries.  The  aortd  was  perfectly  healthy ;  lungs 
congested  posteriorly ;  other  viscera  normal 

Mitral  valve-disease  was  in  this  case  the  primary  afi'ection ; 
giving  rise  to  hypertrophy  and  dilatation  of  the  left  ventricle 
and  auricle,  pulmonary  congestion,  and  dilatation  of  the  right 
ventricle  and  tricuspid  orifice.  Fatty  deposition  upon,  and  granu- 
lar degenemtion  of,  the  right  ventricle,  were  subsequent  changes, 
and,  no  doubt,  still  further  impaired  its  functional  capacity,  and 
were  the  immediate  cause  of  dropsy.  The  most  interesting  fea- 
ture in  the  case,  diagnosticolly,  is  that  of  aortic  and  carotid  mur- 
mur due  to  fibrinous  deposit  upon  the  mitral  vahe. 

Doctor  Flint  has  recently  directed  special  attention  to  this 
phenomenon.  I  think,  however,  he  over-estimates  its  frequency. 
I  have  DO  record  of  a  second  example  of  the  kind,  proved  to  be 
such  by  dissection. 
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The  origin  of  the  epileptiform  seizure,  which  waa  the  immedi- 
ate cause  of  death,  would  probably  have  been  found  to  be  exten- 
sive capillaiy  embolism  of  the  brain,  had  the  contents  of  the 
cranium  been  examined,  which,  I  regret,  waa  not  the  case. 

In  regard  to  the  relative  frequency  of  hypertrophy  from  the 
several  causes  mentioned,  and  the  average  duration  of  life  in 
each  of  these  categories,  the  following  summary  of  the  preceding 
fourteen  cases  may  possess  some  value : 

Tame.  (Vo.  0/  Caiei.  Aiitragt  DunUiim.     JtetuU. 

7  10  montlu  (aeort;)  -i 


"will  be  observed  that  the  renal  form  of  the  malady  has  fur- 
nished quite  one-half  of  the  total  number  of  cases  givea 

It  should  be  noted,  however,  that  this  is  not  due  to  an  abso- 
lute preponderance  of  hypertrophy  of  renal  origin ;  but  rather  to 
the  fact,  that  with  this  form  of  the  affection,  owing  to  the 
attendant  dropsy,  patients  are  more  alarmed  about  their  health 
and  less  able  to  shift  for  themselves,  than  they  are  with  hyper- 
trophy from  any  other  cause.  They  consequently  seek  hospital 
relief  in  greater  numbers,  and  yield  a  lai^er  comparative  mor- 
tality. 

The  duration  of  life  was  greatest  in  those  cases  in  which  hy- 
pertrophy arose  from  dilatation  of  the  aorta,  and  least  in  those  in 
which  it  was  caused  by  ruptured  valves.  This  difference  was, 
no  doubt,  due  to  the  slow  progress  of  atherama  and  dilatation  of 
the  aorta,  during  which  the  left  ventiicle  had  time  to  ac<[uire  a 
proportionate  increase  of  volume  and  of  propulsive  power ; 
whereas,  in  the  case  of  ruptui-e  of  the  valves,  the  ventricles 
were  surprised,  so  to  speak,  and  incapable  of  carrying  on  the  cir- 
culation under  the  increased  difficulty  suddenly  opposed  to  them. 

Dilatation  of  the  chambers  of  the  heart,  or  "aneurism,"  aa 
it  was  designated  by  Lanciai,  was  divided  by  Corvisart  into 
"  active  "  and  "passive;"  the  former  corresponding  to  the  "  dilata- 
tion with  hypertrophy"  of  modem  writers,  and  the  ktter  to 
"dilatation  with  thinning"  of  our  noqiendature. 
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Morgagni  gave  many  examples  of  both  forma.  To  these  Bertin 
aJded  two  others,  namely,  "  simple  dilatation,"  in  which  the 
walls  are  normal  as  to  thickness ;  and  "  mixed  dilatation,"  in 
which  portions  of  the  walla  are  thinned,  others  thickened,  and 
others  again  are  normal.  Bertin  held  that  dilatation  of  any  of 
the  chambers  of  the  heart  necessaiily  impHed  an  obstacle  to  the 
circulation  in  front  of  it.'  He  thua  ignored  that  form  of  dilata- 
tion, now  80  common,  in  which,  without  obstruction  to  the  cir- 
culation, simple  debility  and  softening  of  the  walls  of  the  heart 
from  anemia  or  from  retrograde  changes  of  tissue,  becomes  a 
cause  of  yielding  and  dilatation.  He  commits  the  further  error 
of  assuming  that  vascular  engorgement,  passive  hjemorrhage.  and 
anasarca,  when  associated  with  dilatation,  ore  due  to  the  assumed 
vascular  obstruction  which  he  believes  to  be  a  necessary  ante- 
cedent condition,  rather  than  to  dilatation.  These  conseq^uencea 
ensue,  however,  only  when  the  heart  fails  to  overcome  the  ob- 
stacle in  front,  normal  or  abnormal,  and  becomes  dilated. 

The  classification  adopted  by  Hope  is  unexceptionable  save 
aa  to  completenes3.t  He  divides  dilatation  into  three  forma, 
namely,  "simple  dilatation,"  in  which  the  chamber  is  dilated 
whilst  the  walls  are  of  normal  thickness;  "dilatation  with  hyper- 
trophy," the  cavity  being  dilated  and  the  walls  thickened ;  and 
"  dilatation  with  attenuation,"  the  cavity  being  dilated  and  the 
walls  thinned.  To  these  I  think  the  "  mixed  "  fonn  of  Bertin 
should  be  added ;  because  examples  are  of  not  rai'e  occurrence  in 
which  one  or  more  portions  of  the  walls,  especially  of  the  left 
ventricle,  are  normal  or  actually  thickened ;  whilst  at  other 
points,  rifiually  near  the  apex,  the  wall  may  be  reduced  to  the 
utmost  tenuity. 

Dilatation  with  comparative  rarity  engages  all  the  cavities  of 
the  heart ;  and  never,  save  where  it  is  the  result  of  a  general  or 
constitutional  cause,  such  as  typhoid  or  fatty  softening,  ansemia, 
etc.  Hope  and  Walshe  maintain,  on  the  contrary,  that  dilata- 
tion is  more  frequently  general  than  partial. 

But  if  the  frequency  with  which  dilatation,  in  some  degree,  of 
one  or  more  of  the  cavities  is  met  with,  be  considered,  I  am 

■  TraiU  dti  Maladitt  Hv,  0am;  p.  382. 
t  O/mtcifat.,  p.  294. 
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convinced  the  partial  or  local  will  be  admitted  to  preponderate 
numerically  over  the  general  form  of  the  affection.  If,  for  ex- 
ample, cases  of  chronic  bronchitis  with  periodic  exacerbations, 
in  which  the  right  ventricle  is  more  or  less  dilated^  and  those  of 
primary  emphysema  of  the  lungs  leading  to  a  similar  result,  be 
admitted  into  the  calculation,  as  they  must  be;  and  if  the  nume- 
rous examples  of  dilatation,  in  some  degree,  of  the  left  ventricle 
and  left  auricle,  in  connexion  with  valvidar  disease  at  the  mitral 
or  aortic  orifice,  and  accompanied  or  not  by  hypertrophy,  be  added 
to  the  preceding  list,  a  moment's  reflection  will  suffice  to  show 
that  the  sum  of  such  cases  treated  by  any  hospital  physician 
greatly  exceeds  the  total  of  those  of  general  dilatation  which 
have  come  imder  his  personal  notice. 

Of  much  greater  value  than  the  pathological  classification  just 
given,  is  the  clinical  division  into  "  primary"  and  "  consecutive** 
dilatation. 
The  former  comprises  cases  arising  fix)m : 

(a)  Anaemia. 

(&)  Over-exertion  and  malnutrition  combined. 

(c)  Excessive  innervation. 

(d)  Inflammatory,  typhoid,  or  fatty  softening. 
(c)  Excessive  use  of  tobacco. 

(/)  Onanism. 
In  the  "  consecutive  **  form  dilatation  may  result  from : 

(a)  Obstruction  or  regurgitation  (or  both)  at  the  orifice  of 

the  aorta. 
(&)  Obstruction  or  regurgitation  at  the  mitral  orifica 

(c)  Atheroma  of  the  aorta. 

(d)  Obstruction  or  regurgitation  (or  both)  at  the  orifice  of 

the  pulmonary  artery  (very  rare). 

(e)  Eenal  disease. 

(/)  Obstruction  to  the  pulmonary  circidation. 
With  regard  to  the  mutual  relationship  of  hypertrophy  and 
dilatation,  it  may  be  said  generally,  that  when  both  these  states 
coexist,  hypertrophy  has  been  the  antecedent,  dilatation  the  con- 
secutive change.  Hypertrophy  implies  increased  action  of  the 
chamber  which  has  become  hypertrophied,  and  proportionate 
activity  of  nutrition;  but  the  causes  of  hypertrophy,  in  the 
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consecutive  form  at  least,  are  always  progreBsive,  Hence,  hy- 
pertrophy, which  13  but  the  measure  of  resistance  to  retrograde 
pressure,  ia  likewise  in  this  fonu  of  the  affection  progressive,  so 
long  as  the  processes  of  nutritive  change  in  the  heart  may  be 
quickened.  A  period,  however,  ultimately  anives  when,  al- 
though resistance  in  front  continues  to  increase,  the  compensating 
process  of  hypertrophy  of  the  corresponding  chamber  of  the  heart 
ceases,  because  interstitial  nutrition  of  its  walls  fails,  either  from 
impairment  of  the  conducting  properties  of  the  coronary  arteries 
by  atheromatous  change  of  their  coats,  or  from  simple  starvation 
of  the  tissue  of  a  thickened  heart  by  its  distance  from  the  nutri- 
ent centres,  namely,  the  coronary  capillaries.  Once  this  derange- 
ment of  balance  has  occurred,  and  its  occurrence  ia  inevitable 
sooner  or  later,  what  Professor  Flint  appropriately  designates  the 
"vital  process"  of  hypertrophy  is  replaced  by  the  "mechanical 
process"  of  dilatation."  Nay  more ;  the  form  which  in  any  given 
case  a  heart  undergoing  this  series  of  changes  actiially  presents, 
essentially  depends  upon  the  stage  of  the  process  at  which  it  is 
examined,  and  the  stage  of  thickening  at  which  nutrition  of  the 
heart  faih.  Thiw,  examined  in  the  early  stage,  before  nutrition 
bad  begun  to  fail,  a  state  of  simple  hypertrophy,  ic,  thickening 
of  the  walls,  without  alteration  in  the  size  of  the  chamber  would 
be  found.  At  a  later  periotl  thickening  may  be  found  still 
greater,  but  as  yet  no  change  in  the  capacity  of  the  chamber, 
a  condition  differing  ouly  in  degi'ee  from  the  preceding ;  or  the 
process  of  hypertrophy  may  have  ceased  owing  to  early  failure 
of  nutrition,  and  the  condition  known  as  moderate  hypertrophy 
with  dilatation,  or  dilatation  with  hypertrophy,  according  as  one 
OP  the  other  condition  preponderated,  would  be  found  to  exist. 
In  a  case  where  nutrition  had  progressed  to  an  advanced  period, 
pari  passit  with  mechanical  resistance  to  the  circulation,  and 
then  failed,  the  heart  would  be  found  greatly  hypertrophied,  with 
a  moderate  degree  of  dilatation ;  or,  at  a  still  later  period,  dispro- 
portionately dilated.  The  former  of  these  conditions  would  con- 
stitute "  hypertrophy  with  dilatation,"  and  the  latter  "  dilatation 
with  hypertrophy."     Simple  dilatation  and  dilatation  with  thin- 

*  J>iieaiet^AtHtart,»eaoodti^M(m,WO,p.  19,elti»att. 
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ning  of  the  walls  are  usually  primary,  although,  theoretical] 

■  *  state  of  extreme  dilatation  with  or  without  thinning,  maj 

present  the  last  member  of  a  series  of  retrogressive  changes 
heart  previously  in  the  highest  degree  hypertrophied.     Su< 
heart  would  be  greatly  enlarged ;  but  on  this  subject  I  hav< 

j|.  positive  information  to  offer. 

I  cannot  accept  the  pathological  dogma  of  Eokitansky,* 
dilatation  is  the  natural  result  of  valvidar  regurgitation ;  whe 
hypertrophy  follows  obstruction.     It  would  be  more  correc 
say  that  hypertrophy  is  a  primary,  and  dilatation  a  second 

^  result,  equally  of  obstruction  and  regurgitation.     No  doubt, ; 

^  tial  dilatation  of  the  left  ventricle  at  the  apex  may  coexist  ^ 

hypertrophy  of  the  remainder  of  its  walls  in  permanent  pat€ 

I  of  the  aortic  valve,  owing  to  the  long  continued  pressure  wl 

it  has  had  to  sustain  from  the  reflux  column  of  blood  du] 
diastole.  But  even  here,  the  dilatation  is  consecutive  to  hyj 
trophy.  In  what  has  preceded,  it  is,  of  course,  implied  that 
pertrophy  can  in  no  instance  be  secondary  to  dilatation. 

Oeneral  dilatation  of  the  heart  is  always  of  constitutic 
origin,  and  the  result  of  one  or  other  of  the  causes  of  "  prima 
dilatation  already  mentioned,  although  these  causes   may 

ii   I  secondary  in  operation."t*    Thus,  it  may  result  from  anaei 

i  and  be  "  primary,"  in  one  case ;  and  from  the  same  ca 

'!  and  yet  be  "secondary"  to  valvular  lesion  and  simple  hy] 

trophy  in  another.     Again,  it  may  be  due  to  "  primary "  fe 
I  degeneration,  or  to  fatty  degeneration  "  consecutive "   to 

pertrophy  from  valvular  lesion  or  from  chronic  renal  dise 
The  distinction  is  important ;  because,  as  I  will  hereafter  sh 
the  latter  or  secondary  form  of  general  dilatation,  is  by  mi 

•  PatholofficcU  Anatomy,  vol.  iv.,  p.  162. 

t  Doctor  Stokes  many  years  ago  foreshadowed  these  views,  in  the  following  p 
graph,  which  came  under  my  notice  only  when  the  preceding  paasage  had  1 
written.  I  need  not  say  how  much  pleasure  it  afforded  me  to  find  my  views 
tained,  because  anticipated,  by  the  great  authority  of  my  illustriouB  teach^. 
is  still  to  be  determined  whether  the  cavities  of  the  heart  are  liable  to  change  1 
mechanical  causes  alone  ;  whether  dilatation,  for  example,  is  a  purely  medift] 
result  of  obstruction  to  the  exit  of  the  blood,  or  whether  for  its  prodnctio 
valvular  disease  there  is  required  not  only  obstruction,  but  a  weakened  oondi 
of  the  heart."   {The  Diteam  of  the  Heart  and  Aorta,  1854,  p.  266.) 
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the  more  serioua  prognogtically,  and  the  more  rapidly  fatal  of 
the  two. 

Beau,  indeed,  maintains  that  general  dilatation  with  hyper- 
trophy of  the  heart  ia  the  legitimate  pathological  offspring  of 
pericarditis  issuing  in  universal  adhesion  of  the  pericardium ; 
the  false  membranes,  by  their  contraction,  exercising  a  general 
dilating  force  upon  the  heart  *  In  reference  to  this  theory,  re- 
garding which  Beau  declares  that  "  he  cannot  adopt  it  in  an  ab- 
solute manner,"  it  may  be  remarked,  that  where  the  pericardium 
is  not  extensively  adherent  to  the  chest-wall,  there  is  no  suffi- 
cient point  iTappui  whence  the  false  membranes  can  exercise  a 
general  excentric  traction  upon  the  heart.  All  such  cases  I  be- 
lieve to  be  examples  of  previous  hypertrophy,  from  whatever 
cause,  with  subsequent  pericarditis  and  inflammatory  softening 
and  dilatation  of  the  heart. 

The  sifmpfoms  and  signs  of  general  dilatation  of  the  heart  will 
■be  found  to  vary  within  certain  limits,  according  to  the  stage  at 
which  it  ia  examined.  Thus,  at  an  early  period  of  its  history, 
yet  when  the  cliaracteristic  features  are  sufficiently  pronounced, 
the  patient  will  exhiliit  languor  of  mind  and  body ;  the  extremi- 
tiea,  ordinarily  of  a  slightly  livid  tint,  will  be  readily  chilled  and 
benumbed ;  the  pulse,  small  and  regular,  may  intermit  at  long 
intervals ;  respiration  is  normally  shallow,  and  readily  quick- 
ened by  exertion,  and  the  patient  is  easOy  put  out  of  breath 
by  physical  effort,  or  mental  excitement.  There  is  a.  constant 
hemming  or  teasing  cough,  accompanied  by  scanty  serous  ex- 
pectoration and  a  proclivity  to  catching  cold,  which  constitutes 
the  patient's  principal  infirmity.  On  theae  occasions  there  is 
great  embarrassment  of  breathing,  which  may  amount  to  orthop- 
ntea;  the  pulse  is  quick,  feeble,  and  it  may  be  irregular;  the 
oonjunctivie  injected  with  dark  blood,  and  the  features  generally 
livid  and  somewhat  puffed. 

In  the  ordinary  condition  of  the  patient  secretion  and  ex- 
cretion are  perfonned  with  regidarity,  although  the  liver  is 
somewhat  engorged,  and  the  patient  may  be  troubled  with 
hsemorrhoids.  The  appetite,  however,  ia  indifferent,  and  diges- 
tion is  slow  ;  and  from  time  to  time,  as  shown  by  foul  tongue 
'  Arehira  Glnirala  <U  MtdKine,  vol.  i,,  April,  1833. 
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h  eructation  and  anorexia,  the  stomach  snfifers  derangeme 

function,  either  as  a  consequence  of  some  slight  indiscreti 
regard  to  food,  or  in  damp  and  foggy  weather  without 
such  provocation.  On  such  occasions  the  urine  precipita 
^  copiouLS  sediment  of  lithates.  The  extent  of  precordial  dn 
is  horizontally  increased,  if  not  masked  by  emphysem 
lungs.  The  impulse  of  the  heart  is  feeble,  diffused,  and 
sionally  intermittent ;  and  a  distinct  point  of  apex-pulsatio] 

':  I    .  rarely  be  detected.     The  precordial  region,  viewed  in  pi 

will  generally  exhibit  indistinct  fluctuation  in  one  or  mor 
tercostal  spaces.  The  sounds  of  the  heart  are  sharp  and  dis 
the  first  closely  resembling  the  second  in  brevity  and  pitcl 

1  [  varying  as  to  clearness  and  intensity  according  to  the  stt 

the  cardiac  wtdls ;  it  is  feeble  and  low  toned,  though  we] 
fined,  when  the  walls  are  fatty  or  otherwise  softened^  but 
and  ringing  when  tissue-change  does  not  exist  The  puis 
of  the  heart  is  quickened  by  even  the  slightest  movement  o 
body,  and  on  such  occasions  it  is  attended  with  throbbing  o 
carotid  arteries,  and  visible  fluctuation  of  the  external  ju| 
veins. 

In  a  few  such  cases,  as  I  have  elsewhere  shown,*  the 
sound  at  the  apex  is  accompanied  or  succeeded  by  a  soft  bell 
murmur,  due,  as  I  believe,  to  inadequacy  without  disease  oi 
mitral  valve.  If,  at  the  acme  of  systole,  a  portion  of  the  i 
of  the  ventricle  to  which  one  or  more  of  the  papillary  mu 
are  attached,  yielding  under  the  centrifugal  blood-pressure  o^ 
to  its  softened  or  attenuated  condition,  is  carried  outwards  a 
angle  from  the  axis  of  the  ventricle,  it  is  readily  conceivable 
one  of  the  flaps  of  the  mitral  valve  may  be  thereby  lifted  ofl 
opening  through  the  medium  of  the  tendinous  chords,  an< 
give  rise  to  mitral  reflux  and  murmur.  Under  treatment,  i 
murmur  may  cease  coincidently  with  the  occurrence  of  g 
ral  improvement  in  the  condition  of  the  patient  (see  Case 
and  37). 

Doctor  Walshe  would  regard  regurgitation  in  such  ease 
due  to  general  dilatation  of  the  left  chambers  and  mitral  ori 


*  British  MedicalJoumalf  December  18th,  1867. 
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and  consequent  inadequacy  of  the  valves  ;  but  maaifestly,  if  the 
auriculo- ventricular  ring  were  dilated,  it  wooldj  owing  to  its 
tendinous  structure,  be  incapable  of  recovering  its  former  dimen- 
sions under  tonic  treatment,  so  as  to  adapt  itself  to  the  inade- 
quate valve  and  prevent  further  reflux.  Yet,  if  we  will  not  admit 
that  the  valve  itself  may  have  undergone  expansion  to  the  requi- 
site extent  to  fill  the  opening,  and  that  this  process  may  have 
been,  in  a  series  of  cases,  coincident  with  treatment  rather  than 
conaequent  upon  it  (for  the  treatment  that  has  been  successful 
in  removing  the  murmur  could  have  no  effect  in  expanding  the 
valve),  an  assumption  which  I  am  by  no  means  prepared  to  grant, 
we  shall  be  forced  to  believe  that  such  changes  of  expansion 
and  contraction  of  the  tendinous  ring  have  actually  taken  place, 
I  repeat  that,  in  my  opinion,  such  cases  are  explained  by  the 
existence  of  localized  softening,  oi  extreme  attenuation  of  the 
wall  of  the  left  ventricle. 

When  general  dilatation  has  attained  its  maximum,  respira- 
tion is  shallow,  laboured,  and  protracted,  and  usually  accom- 
panied by  a  loud  wheeze;  there  is  complete  oi'thopnrea,  and 
impending  suffocation  when  the  patient  assumes  the  recumbent 
posture  even  for  a  moment.  The  features,  especially  the  lips, 
tip  of  the  uoae,  and  lobes  of  the  eai-s,  are  livid,  the  conjunctiva 
congested  and  somewhat  jaundiced,  and  the  eyelids  and  face  gene- 
rally bloated ;  surface  and  breath  cold ;  the  feet  cold,  puffed,  and 
congested.  The  pulse  is  slow,  feeble,  intermittent,  and  iiTegular. 
Precordial  dulness  extended  horizontally,  but  difficult  to  be  de- 
fined with  accuracy,  because  the  anterior  borders  of  the  lung, 
which  are  usually  emphysematous,  overhe  the  precordium  to  some 
extent.  The  heart  pulsates  at  the  ensiform  cartilage ;  its  action 
is  feeble,  flapping,  irregular,  and  barely  perceptible  to  the  hand ; 
and  if  it  be  not  entirely  overlain  by  the  edges  of  the  lungs,  a 
fluctuating  movement  of  its  anterior  wall  is  perceptible  in  one 
or  more  of  the  intercostal  spaces,  at  the  end  of  expiration.  The 
sounds  are  faint,  but  sharply  defined  and  high  pitched,  and 
if  the  walla  be  thinned  but  not  softened,  the  first  sound  so 
closely  resembles  the  second  in  quality  as  to  be  distinguishable 
from  it  only  by  its  rhythm,  as  determined  by  the  cardiac  im- 
pulse or  carotid  pulsation.     Fine  crepitant  rflJea  are  audible 
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over  the  bases  of  the  lungs,  which  are  somewhat  dull,  and 
chest  generally  is  either  non-vibratile  or  very  feebly  so.     Tl 
is  constant  teasing  cough,  accompanied  by  thin  mucous 
frothy  expectoration  frequently  tinged  with  blood 

Anasarca,  and  serous  effusion  into  the  cavities  of  the  chest 
abdomen  quickly  supervene,  the  latter  being  usually  the  im 
diate  cause  of  death.  In  such  case  the  mode  of  death  is  by  cc 
resulting  from  the  combined  operation  of  retained  renal  and  ] 
monary  excreta.  Another  mode  of  death  is,  however,  not  un 
quently  exemplified  in  this  affection ;  namely,  that  by  thromb 
of  the  right  side  of  the  heart  and  pulmonary  artery. 

The  conditions  upon  which  this  accident,  for  as  such  it  i 
be  regarded,  depends,  are  partial  stasis  of  the  blood  by  fail 
of  contraction  in  the  right  chambers  of  the  heart,  and  by 
pairment  of  respiratory  and  nutritive  attraction   arising  fi 
feeble  respiration  and  arrested  tissue-change. 

The  symptoms  which  indicate  its  occurrence  are,  a  sense 
precordial  oppression,  gradually  increasing  to  a  point  of  gi 
intensity,  and  attended  with  tumultuous  but  feeble  action  of 
heart;  great  dyspnoea  and  craving  for  air ;  restlessness  and  si 
ing ;  the  patient  starts  from  his  slumber  with  great  alarm,  an< 
entirely  deprived  of  refreshing  sleep ;  the  pulse  is  quick,  wc 
irregular,  and  fluttering,  or  all  but  entirely  suppressed  at, 
wrist ;  the  surface  is  cold,  damp,  and  livid ;  respiration  is  ra] 
full,  and  laboured,  but  manifestly  ineffectual,  although  air  fire 
enters  the  lungs,  and  loud  rhonchi  or  wheezing  sounds  are  he 
all  over  the  chest.  The  carotid  arteries  pulsate  with  great  i 
lence,  and  the  jugular  veins  are  turgid  and  fluctuating.  C 
most  characteristic  symptom  of  this  condition  is,  however, 
besoin  de  respirer.  The  arms  are  thrown  out  and  extended ; 
covering  is  flung  off  the  chest ;  the  patient  begs  that  fresh 
may  be  admitted,  and  declares  he  is  being  suffocated,  althoi 
the  chest  moves  freely  and  extensively,  and  there  is  abund 
!  '  circulation  of  air  in  the  chamber,  and,  as  judged  by  auscultat 

'  evidence,  in  the  lungs  also.     In  this  condition  death  usui 

occurs  quite  suddenly  on  the  patient's  making  the  slightest 
ertion,  such  as  that  of  sitting  up ;  it  is  the  immediate  coi 
quence  of  the  impaction  of  a  mass  of  fibrin  in  the  tricua 
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orifice  or  the  pulmouaiy  artery,  by  which  the  circulation  in  the 
lungs  13  mechanically  arrested,  the  aystemic  arteries  emptied, 
and  the  veins  gorged  with  blood.  General  dilatation  of  the 
heart  is  least  promising  where  the  organ  has  undergone  change 
of  structure ;  it  is  of  unfavourable  augury  in  proportion  to  the 
extent  and  degree  of  tissue  change  which  the  heart  has  suffered. 
That  of  fatty  degeneration  is  the  most  serious,  because  the  least 
amenable  to  treatment ;  it  is  likewise  the  most  liable  to  termi- 
nate in  sudden  death  by  thrombosis  or  rupture. 

That  form  of  the  affection  which  is  secondary  to  hypertrophy 
from  valvular  lesion,  or  from  renal  disease,  is  likewise  pro- 
portionately more  serious  than  that  of  primary  origin,  because  of 
the  retrogressive  tissue-change  which  it  implies,  and  the  formi- 
dable mechanical  resistance  which,  in  either  case,  the  heart,  thus 
weakened  by  tissue-decay  and  by  thinning  of  its  walls,  has  to 
overcome  in  carrying  on  the  circulation. 

General  dilatation  from  anaemia,  or  from  excessive  labour  and 
inadequate  nutrition,  is,  on  the  other  hand,  the  most  promising 
form  of  the  affection,  and  susceptible  not  only  of  improvement, 
but  of  cure  under  appropriate  and  persistent  treatment.  Dilata- 
tion from  "typhoid  softening"  is  usually  met  with  in  typhus 
fever,  or  consecutive  to  it,  and  is  likewise  amenable  to  treat- 
ment. 

T  have  met  with  only  a  few,  certainly  not  half  a  dozen,  ex- 
amples of  it  in  the  typical  form  described  by  Dr.  Stokes,  al- 
though it  must  have  been  not  rare  at  the  time  he  ivTote. 

Treatmmt. — In  the  antemic  form,  ii'on  is,  par  excellence,  the 
remedy.  It  should  be  given  in  such  form  as  the  stomach  can 
best  tolerate,  and  its  efficacy  will  be  greatly  enhanced  if  it  be 
combined  with  strychnia  and  quinine,  as  in  tlie  syi'up  of  the 
triple  phosphate,  of  which  a  teaspoonfiil  may  be  given  in  twice 
that  quantity  of  cold  water  thrice  daily.  Where  cUlatatiou  is  the 
result  of  excessive  physical  toil,  worry,  and  malnutrition,  as  so 
frequently  exemplified  in  poor  women  of  weak  frame  and  ner- 
vous temperament,  digitalis  and  iron  combined  act  as  a  specific 
{vide  Case  37,  Mrs.  C.)  I  usually  prescribe  ni_v-x  of  the  tincture 
of  digitalis  with  IfLx  of  the  tincture  of  percbloride  of  iron,  and 
hLv  of  chloric  ether,  in  an  ounce  of  water  every  third  hour. 
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Nutritious  diet,  including  a  large  proportion  of  animal  food  and 
a  liberal  allowance  of  wine,  are  at  the  same  time  ordered.  The 
bowels,  which  are  usually  constipated,  but  may  be  over-relaxed, 
should  be  attended  to.  In  the  former  contingency,  grs.  v  of  the 
compound  aloetic  pill,  with  a-quarter  gr.  of  extract  of  nux 
vomica,  may  be  given  every  night ;  and  in  the  latter,  n\^x  of 
dilute  sulphuric  acid,  or  of  the  liquor  of  pernitrate  of  iron,  in  an 
ounce  of  water,  thrice  or  oflener  daily. 

In  that  form  of  dilatation  which  results  firom  softening, 
whether  inflammatory,  typhoid,  or  fatty,  I  rely  chiefly  npon 
quinia  and  strychnia  combined ;  TT^v  of  the  liquor  strychniaB  of 
the  Pharmacopoeia,  with  grs.  iss  to  ij  of  quinia,  in  an  ounce  of 
water,  acidulated  with  dilute  sulphuric  acid  and  sweetened  to 
the  taste,  should  be  given  every  third  or  fourth  hour.  Nutri- 
tious diet  and  an  ample  allowance  of  wine  should  be  provided ; 
moderate  exercise  in  the  open  air  should  be  taken  dcdly ;  but  the 
ascent  of  steeps,  and  indeed  all  causes  of  excitement  of  the  cir- 
culation, whether  mental  or  bodily,  and  of  fatigue,  should  bo 
studiously  avoided. 

Doctor  Stokes  was  the  first  to  point  out  the  great  benefit  to  be 
obtained  from  the  use  of  mercury  in  the  treatment  of  fatty  and 
dilated  heart,  with  engorgement  of  that  organ,  the  liver  and  lungs, 
paroxysmal  dyspnoea,  and  anasarca.  There  seems  some  reason 
to  conclude  that  these  attacks  are  associated  with  latent  gout 
Dr.  Stokes  gives,  in  illustration,  the  case  of  the  late  eminent 
surgeon  Abraham  CoUes,  who  ultimately  died  of  this  affection. 
Writing  of  Mr.  CoUes,  he  says :  "  He  continued  to  suffer  from 
time  to  time,  from  paroxysms  of  dyspnoea,  which  were  generaUy 
preceded  by  diminution  in  the  secretion  of  the  kidneys.  During 
these  attacks,  which  generally  lasted  for  several  days,  the  irregu- 
larity of  the  heart  and  the  precordial  distress  incre€ised  until 
orthopnoea  was  established.  The  kidneys  acted  scantily,  and  no 
copious  sediment  appeared  in  the  urine.  On  each  attack,  the 
tiunefaction  of  the  liver  increased  with  great  rapidity ;  but  this 
condition  as  rapidly  subsided  with  the  improvement  in  the 
symptoms.  No  relief  was  ever  obtained  imtil  a  free  action  of 
the  kidneys  was  established ;  but  it  was  found  that  this  could 
only  be  effected  by  the  use  of  mercury,  followed  by  diuretics. 
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On  several  occaaiona  the  diuretic  treatment,  not  preceded  by 
mercury,  was  tiied ;  but  it  always  failed,  so  that  tlie  number  of 
times  in  which  a  distinct  course  of  mercury  was  employed,  was 
vgiy  great  To  this  remedy,  in  a  great  degree,  must  the  pro- 
loDgation_  of  Mr.  Collea'  life  be  attributed,  for,  on  various 
occasions,  the  symptoms  had  gone  so  far  as  to  cause  complete 
orthopncea,  with  unusual  anasarca,  and  alarming  pulmonary  con- 


I  have  no  personal  experience  of  the  use  of  mercury  in  casea 
such  as  that  described  by  Dr.  Stokes ;  but  were  an  example  of 
the  kind  placed  under  my  care,  I  should  have  no  hesitation  in 
adopting  the  plan  of  treatment  so  eucceaafully  followed  by  hiii>. 

I  have  repeatedly  observed  temporary  irregularity  in  the  action 
of  a  dilated  heart  to  be  directly  due  to  deraugemeut  of  stomach, 
as  manifested  by  flatulence,  acid  eructations,  and  foul  tongue. 
Dr.  Stokes  has  likewise  noticed  tlus,  and  truly  remarked  that 
the  cardiac  irregularity  may  be  promptly  corrected  by  measures 
directed  to  the  gastric  derangement.  I  think  cases  of  this  kind 
are  also  associated  with  the  gouty  diathesi.?,  and  under  tlie  use 
of  acetate  of  potash  and  tinct.  of  colcliicum,  grs.  xxx  of  the 
former  with  lH.x  of  the  latter,  given  every  third  hour  in  au  ounce 
of  orange-flower  water,  and  precedeil  by  a  saline  purgative,  I 
have  found  the  regularity  of  the  heart's  action  restored  in  the 
course  of  twenty-four  to  forty-eight  hours. 

For  the  relief  of  precordial  oppression  arising  from  excessive 
cardiac  distention,  the  application  of  two  or  three  leeches  over 
the  base  of  the  heart  is  the  measure  most  likely  to  he  efficacious 
for  the  time,  I  have  repeatedly  seen  patients  who  liad  been  en- 
tirely deprived  of  sleep  for  several  nights  in  succession  by  this 
feeling  of  oppression  and  impending  suffocation,  enjoy  tranquil 
and  refreshing  sleep  for  several  hours  after  the  application  of 
two  leeches  to  the  precordium. 

In  the  treatment  of  the  alarming  condition  due  to  thrombosis 
of  the  heart,  in  addition  to  rest,  warm  applications  to  the  feet, 
and  wine  or  spirits  in  small  and  oft  repeated  doses,  I  would 
make  trial  of  the  plan  recommended  by  Dr.  B.  W.  ltichanl8ou,f 

•  in*  DlteoKi  of  the  UeaH  aad  iht  Aorla.  p.  207. 
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although  I  have  had  no  actual  experience  of  it;  namely,  tha 
gi>ring  n\^x  of  the  spirit  of  ammonia  in  an  ounce  of  water  e 
hour,  and  grs.  v  of  the  iodide  of  potassium,  every  alternate  1 

The  treatment  of  dilatation  associated  with  persistent  pal] 
tion  of  the  heart  and  enlargement  of  the  thyroid  body,  wit] 
without  prominence  of  the  eye-balls,  constituting  the  mo 
condition  known  as  Graves'  disease^  and  affording  a  typical 
ample  of  dilatation  from  excessive  innervation,  should  be  ( 
ducted  mainly  with  reference  to  the  general  condition  of 
jl    ■  patient     That  condition  is  preeminently  one  of  debility, 

most  frequently  of  anaemia  likewise.  Hence  the  indicatioi 
alcoholic  stimulants  in  moderate  quantity,  iron  and  digitalis, 
regimen  of  a  bracing  character.  I  usually  allow  four  to 
ounces  of  sherry  daily,  and  prescribe  tincture  of  the  perchlo 
of  iron  with  tincture  of  digitjJis,  of  each,  n\^x  thrice  daily,  ii 
ounce  of  water.  For  the  relief  of  intercurrent  precordial  dist 
I  direct  two  leeches  to  the  precordium,  and  afterwards  an  op 
plaster.  In  cases  of  extreme  nervous  susceptibility  I  have  gi 
half  drachm  doses  of  bromide  of  potassium.  In  all  cases  I 
commend  cold  showes  baths  and  moderate  exercise  out  of  do 
and,  when  it  can  be  afforded,  the  use  of  chalybeate  waters 
some  months  in  a  bracing  climate,  such  as  Harrogate. 

Dilatation  resulting  from  the  excessive  use  of  tobacco  is  el 
acterized,  most  frequently,  by  slight  intermittence  of  the  pi 
and  a  tendency  to  syncope;  likewise  by  a  fugacious  syst 
murmur  at  the  apex  of  the  heart,  the  action  of  which  is  nsui 
quick,  but  variable  as  to  rate  independently  of  physical  e: 
tion.  The  patient  is  pale,  fidgetty,  and  generally  "nervous,"  j 
he  gives,  when  questioned,  the  history  of  excessive  indulgence 
tobacco-smoking.  It  is,  in  many  cases,  idle  to  recommend  a  t 
discontinuance  of  the  practice  of  smoking.  The  wiser  conrs 
to  urge  upon  the  patient  gradually  increased  restriction  in  1 
respect,  and  the  use  of  the  mildest  "  smoking-mixture  "  ohtt 
able.  In  addition,  cold  shower  baths  should  be  reconunenc 
and,  medicinally,  strychnia  and  iron.  For  example,  n\^v  of 
liquor  strychnifiB,  with  gr.iss  of  the  granulated  sulphate  of  iroi 
an  ounce  of  Water  thrice  daily. 

Onanism,  and  the  cardiac  debility  and  dilatation  which  re 
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from  it,  and  which  are  characterized,  as  in  the  preceding  exam- 
ple, by  nervous  excitability  and  palpitation,  and  not  unfre- 
quently  by  systolic  apex-murmur  without  valvular  dieease,  are 
best  treated  by  absolute  prohibition  of  the  vicious  habit  to  which 
they  are  due ;  and  this  should  be  enforced,  if  necessary,  by  vesi- 
cation of  the  genitals,  or  by  some  equivalent  expedient.  Bromide 
of  potassium  in  full  doses,  5ss  to  3j,  is,  par  txceiUncf,  the  medi- 
cinal agent  moat  to  be  relied  upon.  It  should  be  given  iu  the 
above  mentioned  quantity,  tbriue  doily,  for  several  weeks  conse- 
cutively, with  occasional  intervals  of  one  or  two  days,  for  the 
purpose  of  avoiding  the  general  depression  and  natisea  likely  to 
arise  from  its  long  continued  use. 

Dilatation  arising  from  any  of  the  preceding  causes,  though 
general,  may  affect  tiie  two  sides  of  the  heart  or  the  individual 
chambers  unequally.  Tlius,  fatty  softening  is  essentially  ven- 
tricular, rarely  engaging  the  auricles  in  a  great  degree,  and 
usually  affecting  the  ventricles  very  unequally.  Typhoid  soften- 
ing likewise  most  frequently  affects  the  left  ventricle  in  a  greater 
degree  than  the  right,  and  the  consecutive  dilatation  exhibits  in 
either  case  a  corresponding  extent  and  rate  of  progress. 

Dilatation  from  nervous  debility  and  habitual  excitement,  as 
exemplified  in  Graves'  disease,  always  exhibits  a  preponderance 
in  the  left,  as  compared  with  the  riglit  ventricle. 

Consetyutive  dilatation,  or  that  arising  from  obstruction  or  from 
a  local,  as  distinguished  from  a  general,  cause,  is  nearly  always 
secondary  to  hypertrophy,  as  previou.sly  shown.  It  occasionally 
happens,  however,  that  the  process  of  atheromatous  change  in 
the  orifices  and  valves  of  the  heart,  or  in  the  aorta,  commences 
aimidCaneoiisly  and  proceeds  concurrently  vrith  that  of  fatty  de- 
generation of  the  substance  of  the  heart  In  such  a  contingency 
dilatation  of  the  chamber  undergoing  retrogressive  change  of  its 
walls,  provided  the  obstiaiction  lay-  directly  in  front  of  it,  woidd 
be  "  primary."  But  that  this  is  of  exceedingly  rare  occurrence 
may  be  inferred  from  the  rarity  of  dilatation  without  thickening 
of  the  walls,  in  connexion  with  atheroma  of  the  valves  or  of  the 
aorta. 

Consecutive  dilatation,  as  depending  on  a  local  cause,  is  itself 
most  frequently  local  in  the  first  instanca     It  may,  however. 
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I :  )\  affect  both  sides  of  the  heart  at  the  same  time ;  but  in  such  2 

two  concurrent  causes,  one  affecting  each  side,  must  be  in  o 
tion :  a  contingency  exceedingly  rare.  Not  so,  however,  it 
retrogressive  dilatation  when  the  disease  commences  on  tli( 
side.  In  this  case,  owing  to  obstruction  to  the  pulmonary 
dilation,  the  right  side  of  the  heart  would  be  affected  su 
\  1  sively  with  hypertrophy  and  dilatation. 

}      >  When  dilatation  of  the  right  ventricle  is  the  result  of  pri 

i;     j    ,  obstruction  in  the  lungs,  as  when  it  foUows  emphysema  wit 

repeated  intercurrent  bronchitis,  the  retrogressive  procei 
arrested  in  the  systemic  veins,  and  never,  in  my  opinion 
tends  beyond  the  capillaries  to  the  left  side  of  the  hear 
have  not  met  with  a  single  example  which  would  constitui 
exception  to  this  statement  Pulmonary  obstruction,  to  an 
tent  and  degree  adequate  to  the  production  of  general  ve 
engorgement,  when  not  rapidly  fatal,  is  always  intercurrent 
temporary. 

The  systemic  veins  being  remote  from  the  seat  of  obstruc 
and  not  having  suffered  permanent  impairment  of  tonicit 

(temporary  distention,  readily  recover  their  normal  calibre  \ 
free  circulation  through  the  right  side  of  the  heart  and  the  1 
is  restored;  and  the  left  heart,  thus  relieved  from  baclr 
pressure  through  the  capillaries,  will  not  have  undergone 
the  temporary  obstruction  thence  arising,  any  alteration  eithi 
regard  to  the  thickness  of  its  walls,  or  the  capacity  of  its  d 
bers.  Not  so,  however,  the  right  side  of  the  heart,  which,  c 
to  its  proximity  to  the  seat  of  obstruction  in  the  lungs,  and 
feebleness  of  its  walls,  is  found,  after  repeated  distentioi 
have  become  permanently  dilated. 

The  rule  may  be  therefore  regarded  as  general,  that  w 
obstruction  on  the  left  side  of  the  heart  is  competent  to  pro 
hypertrophy  and  dilatation  of  the  right  side ;  primary  stasi 
the  right  side  is  not  reciprocally  productive  of  hypertrophy 
dilatation  on  the  left  side. 

Dilatation  of  the  right  chambers  of  the  heart  in  its  jprii 
form  may  be  due  to  : 
(a)  Fatty  deposit 
(6)  Fatty  degeneration. 
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(c)  Inflammatory  Boftening. 

(rf)  Fibroid  conversion. 
In  the  secondary  form  it  may  result  from : 

(a)  Obstruction  in  the  lunga 

(6)  Obatruotion  or  regurgitation  at  the  mitral  orifice. 

(c)  Obstruction  or  regurgitation  at  the  aortic  orifice. 
In  the  primary  form,  dilatation  of  the  right  ventricle  is  usu- 
ally associated  with  thinning  of  its  walls ;  but  when  secondary 
to  any  of  the  causes  indicated  in  the  latter  category,  it  is 
preceded  by  hypertrophy,  provided  that  general  nutrition  be 
unimpaired;  hence  there  is  thickening  of  the  walla  with  enlarge- 
ment of  the  cavity.  But,  sa  already  stated,  hypertrophy  of  the 
right  ventricle,  even  in  a  moderate  degree,  is  rare. 

The  differential  diagnosis,  from  direct  physical  evidence,  of 
dilatation  of  the  right  ventricle,  accompanied  by,  or  unattended 
with,  thickening  of  its  walls,  is  not  practicable  in  the  present 
state  of  medical  knowledge  ;  but  dilatation  of  some  form  having 
been  determined,  the  history  and  collateral  signs  actually  exist- 
ing will  enable  the  physician  to  form  a  presumptive  judgment 
almost  equivalent  to  a  positive  diagnosis. 

This  difficulty  arises  from  the  twofold  circumstance,  that  the 
right  ventricle  is  shielded  from  the  touch  by  the  sternum,  and 
that  the  factor  contributed  by  it  to  the  first  sound  is  so  insig- 
nificant, that  even  when  exaggerated,  it  is  not  distinctly  ap- 
preciable. 

Dilatation  of  the  right  ventricle  can  scarcely  be  presumed  to 
exist  without  a  corresponding  state  of  the  right  auricle,  owing  to 
the  invariable  accompaniment  of  expansion  of  the  tricuspid 
orifice.  The  right  auricle  may,  however,  be  dilated  without 
accompanying  dilatation  of  the  right  ventricle ;  when,  for  ex- 
ample, organic  obstruction  exists  at  the  tricuspid  opening,  with- 
out a  corresponding  condition  of  the  mitral  orifice,  a  very  rare 
occurrence,  the  right  auricle  would  alone  undergo  hypertrophy 
and  dilatation. 

Dilatation  of  the  right  ventricle  may  be  diagnosed  by  ex- 
tension of  precordial  dulness  to  tlie  right,  unaccompanied  by 
displacement  of  the  apex  to  the  left  side,  and  by  the  existence 
of  jugular  pulsation  synchronous  with  ventricular  systole.     This 
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latter  sign,  first  pointed  out  by  Lancisi,  but  by  him,  and 
sequently  by  Laennec,  erroneously  interpreted  as  evidei 
liypeitrophy  of  the  right  ventricle,  is  really  diagnostic 
of  dilatation  of  the  right  ventricle,  but  of  tricuspid  inade 
as  shown  by  MorgagnL  This  latter  condition  is,  ho^ 
mrely  met  with,  except  as  the  result  of  dilatation  of  the 
ventricle,  which  may  be,  therefore,  likewise  presumed  to 
Hope  regarded  this  sign  as  evidence  of  hyi)ertrophy  with  c 
tion  of  the  right  ventricle ;  but  Bertin  correctly  interpretec 
a  sign  of  dilatation  only  of  that  chamber,  with  a  correspo 
condition  of  the  right  auriculo-ventricular  opening,  and  < 
quent  inadequacy  of  the  tricuspid  valve. 

Morgagni  drew  a  just  distinction  between  jugular  puL 
resulting  from  simple  auricular  reflux,  and  that  from  ventr 
regurgitation.  In  the  former  case,  as  he  remarks,  the  puL 
of  the  jugular  vein  observes  no  relationship  in  time  to  th< 
tole  of  the  ventricle ;  whereas,  in  the  latter,  it  is  strictly 
chronous  with  the  pulse,  and  therefore  with  the  contracti 
the  ventricle.' 

This  distinction  is,  as  I  believe,  well  founded.  A  trem 
movement  of  the  jugular  veins,  extending  over  the  entire  per 
ventricular  diastole,  and  corresponding  to  the  feeble  undul 
contractions  of  the  auricle  prior  to  its  final  and  abrupt  presy 
contraction,  is  of  frequent  occurrence,  and  represents  a  x 
degree  of  congestion  of  the  right  side  of  the  heart.  I  have, 
ever,  repeatedly  obscr\'ed  both  kinds  of  jugular  movement  i 
same  case;  viz.,  a  full  reflux  wave  synchronous  with  Uie  cor 
tion  of  the  ventriclo,  and  a  feeble  and  continuous  move 
immediately  succeeding  it :  both  being  reatlily  arrested  by 
Hnger-prcssure  above  the  clavicle. 

Longet,  adopting  the  views  of  Potain,  represents  the  ju; 
veins  as  normally  exhibiting  the  following  series  of  movem< 
viz.,  two  abrupt  elevations  in  quick  succession ;  the  formei 
to  the  arrest  or  retardation  of  the  entrance  of  blood  int< 
auricle  at  the  moment  of  its  contraction,  and  the  latter,  t 
retrograde  shock  or  pressure  arising  from  the  closure  of  thi 
cuspid  valve,  or  the  lateral  pressure  of  the  great  arteries 

*  Stats  and  Catuea  of  Diteate,  translated  by  Cooke,  1822,  vol.  i.,  p.  877 


DILATATION  OF  THE  RIGHT  LHA!.IBERS.                       573           ^^^| 

tlie  adjacent  veius  at  the  moment  of  their  expansion ;  perhaps        ^^^H 
to  both  these  causes  combined.     Alternately  with  the  twofold        ^^^^| 
expansion  of  the  vein  just  described,  may  be  noticed  a  partial        ^^^^| 
subsidence  or  sinking  of  it,  due  to  the  successive  diastole  of  the        ^^^| 
auricle  and  the  ventricle ;  and,  finally,  a  slow  movement  of  ex-        ^^^| 
pansion  from  the  refilling  of  the  vein  from  the  periphery.*                 ^^^H 
The  annexed  figures  (SXXII.  and  XXXIU.)  of  Friedreich,        ^^H 
copied  from  Dr.  Gee's  work.f  represent  abnormal  venous  pulsa-        ^^^H 
tion.     Figure  XXXII,  shows  nystoHc  dicrotism  of  the  jugular        ^^^^| 

^1 

Yt.    xxxtu. 

■ 

1 

\ 

•  TraiU  ill  Phytiologie.  ]8(J9,  tani.  dBuiitme,  p.  250. 
t  AuKtiiation  and  Pftuuion,  1370,  1>.  107. 
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pulse,  the  first  and  lasser  portion  of  the  wave  of  ascent  beii 

'   !  result  of  auricular  contraction,  the  second  and  larger,  tl 

'  ventricular  systole.     Figure  XXXIII.  represents  a  phenoi 

of  occasional  occurrence,  namely,  diastolic  dicrotism  of  the 
lar  pulse.  This  is  the  result  of  persistent  repletion  of  the 
auricle,  and  consequent  sudden  arrest,  towards  the  end  of 
tole,  of  the  further  entrance  of  blood. 

Dilatation  with  thinning  of  the  right  ventricle,  from  sofb 
whether  fatty  or  inflammatory;  and  dilatation  with  hypert 
from  emphysema  and  recurrent  bronchitis,  or  other  chron 
struction  to  the  pulmonary  circulation,  are  of  less  unfavoi 
augury  than  the  corresponding  changes  in  the  left  vent 
because  of  the  much  less  liability  to  rupture  of  a  softened 
ventricle  than  of  a  left  ventricle  similarly  affected,  and  be 
'  i  chronic  obstruction  to  the  circulation  in  the  lungs  is  usua 

'  ■  a  remittent  character.    There  is,  however,  considerable  d 

■ 

from  thrombosis  of  the  right  ventricle  and  pulmonary  artei 
i  Dilatation  of  the  right  auricle  is  usually  associated  witi 

consecutive  to  dilatation  of  the  right  ventricle,  owing  t 
j  facility  with  which,  in  protracted  engorgement  of  the  right 

,1    ij(  tricle,  the  tricuspid  orifice  becomes  expanded,  and   its 

y  thereby  inadequate.     It  may  exist,  however,  as  already  s 

independently  of  any  change  in  the  capacity  of  the  right 

tricle,  where  tricuspid  narrowing  is  the  only  valvular  lesioi 

sent ;  but  this  is  a  pathological  unity  of  extreme  rarity 

"  i .  I  .  separate  dilatation  of  the  right  auricle  is,  therefore,  very  se 

{ !    \  witnessed. 

A  right  auricle  dilated  in  a  high  degree  may  simulate  i 

nam  of  the  ascending  aorta.    The  most  remarkable  exam] 

i  this  kind  on  record  is  given  by  Dr.  Stokes.    A  man,  past  m 

[  age,  was  admitted  into  the  Meath  Hospital  suffering  from  s 

toms  of  cardiac  disease.    The  heart  pulsated  in  its  natural 

tion ;  its  action  was  feeble  and  irregular.    There  was  dulnc 

the  right  of  the  sternum,  extending  from  the  second  to  the 

;  rib,  and  to  an  equal  extent  in  this  situation  an  expansile  p 

tion  was  felt  resembling  that  of  an  aneurism,  and  synchrc 
with  the  first  sound  of  the  heart.     No  note  was  taken  i 


i  I 
1 1 


I 

I   • 


whether  murmur  existed.     In  regard  to  aneurism,  a  n^ 


^•')! 
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diagnosis  was  made,  chiefly  from  the  coexistence  of  irregular 
action  of  the  heart  The  patient  sanlc  from  congestion  of  the 
lungs.  The  aorta  was  healthy ;  the  lungs  were  emphysematoua 
and  congested.  The  right  ventricle  was  dilated  and  hypertro- 
phied,  and  tlie  right  auricle  "  resembled  a  vast  purple  tumor 
which  concealed  the  whole  of  the  anterior  portion  of  the  right 
lung.  Its  parietes  were  in  many  places  extremely  tliin,  while  in 
others  the  fleshy  columns/ especially  in  the  appendix,  were  hy- 
pertrophjed.  Its  cavity  contained  more  than  a  pound  of  fluid 
hut  gnmious  blood."*  The  pulsation  of  the  auricle  was  here 
due,  as  Dr.  Stokes  remarks,  to  systolic  reflux  from  the  ventricle. 
The  difBculty  of  differential  diagnosis  from  aneurism  must  have 
been  very  considerable  in  this  case,  and  in  the  enumeration  of 
possible  sources  of  error,  the  example,  though  unique,  should  not 
be  lost  sight  of.  The  necessary  coexistence,  however,  of  pulmo- 
nary and  general  venous  engoi^ement  must  have  aided  consider- 
ably towards  a  right  conclusion. 

Where  the  right  side  of  the  heart  is  dilated  and  engoi^ed, 
whether  from  debihty  of  the  walls  or  from  primary  obstruction 
in  the  lungs,  I  woiUd  not  hesitate  to  abstract  blood  locally,  or 
even  generally,  but  with  circumspection.  The  appHcation  of  a 
few  leeches  to  the  precordium,  or  the  abstraction  of  a  few  ounces 
of  blood  by  cupping  over  the  lungs  where  they  ai-e  the  seat  of  pri- 
mary obstructiou,  the  use  of  the  hot  foot-bath  and  a  mild  saline 
aperient,  are  usually  followed  by  great  relief  to  the  patient. 
Where,  in  the  absence  of  valvular  disease  on  the  left  side,  gene- 
ral venous  congestion  amounts  to  a  state  of  cyanosis,  with  great 
dyapncea,  distention  of  the  cervical  veins,  irregular  pulse,  and 
feeble,  but  tumultuous  action  of  the  heart,  I  would  not  hesi- 
tate to  bleed  from  the  arm  to  ten  or  twelve  ounces.  Medici- 
nally, I  consider  digitaUs,  when  the  stomach  will  tolerate  it,  the 
most  valuable  agent  we  possess  in  the  treatment  of  weak  and 
engorged  right  heart.  I  prescribe  it  in  doses  of  IH.x  of  the 
tincture,  with  an  eqnal  quantity  of  chloric  ether  and  of  tincture 
of  perchloride  of  iron,  in  an  ounce  of  water  every  third  hour.  I 
have  never  witnessed  from  its  use  more  unpleasant  results  than 

•  The  OiwoKf  <{f  Ih*  Btart,  p.  27i-fl. 
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occasional  sickness  of  stomach ;  but  when  this  occurs  the  medi- 
cine should  be  stopped  for  at  least  twenty-four  hours.  It  in- 
creases the  contractile  force  of  the  heart,  slowing  its  action,  and 
restoring  its  regularity  of  function.  Thus,  by  its  action,  when  it 
is  administered  in  well  selected  cases,  the  strength  and  volume 
of  the  radial  pulse  are  increased,  and  its  regularity,  if  absent,  is 
restored,  whilst  the  renal  secretion  is  augmented.  The  allowance 
of  liquids  should  be  very  limited,  and  alcoholic  stimulants  should 
be  given  in  full  quantity. 

Dilatation  of  the  left,  like  that  of  the  right  auricle,  when  it 
exists  separately,  depends  upon  contraction  of  the  auriculo- 
ventricular  opening  of  that  side,  and  is  associated  with  thick- 
ening of  its  walls.  It  must,  however,  ultimately  give  rise  to 
dilatation  of  the  right  chambers,  and  should,  therefore,  be  re- 
garded as  representing  an  early  stage  of  a  process  which  must 
issue  in  more  general  dilatation  of  the  heart. 

From  the  anatomical  position  of  the  left  auricle,  dilatation  of 
this  chamber  must  be  difl&cult  of  recognition  by  independent 
signs ;  but,  in  conjunction  with  those  of  mitral  narrowing,  the 
existence  of  continuous  feeble  undulatory  pulsation  in  the 
second  and  third  intercostal  spaces  of  the  left  side,  about  one 
inch  from  the  sternum,  may  be  regarded  £is  evidence  of  this 
condition. 

Separate  dilatation  of  the  left,  like  that  of  the  right  ventricle, 
may  be  primary,  and  dependent  upon  typhoid,  inflammatory,  or 
fatty  softening ;  or  it  may  be  secondary  to  organic  disease  at  the 
mitral  orifice,  involving  valvular  inadequacy  and  regurgitation, 
or  to  disease  at  the  orifice  of  the  aorta  giving  rise  to  obstruction, 
regurgitation,  or  both,  provided  there  be  softening  of  the  walls. 

Softening  of  whatever  kind,  if  primary,  is  followed  by  dilata- 
tion with  thinning  of  the  walls,  when  time  has  elapsed  suf- 
ficient for  the  complete  development  of  the  pathological  series. 

The  symptoms  are  weak  and  failing  pulse,  which  is,  likewise, 
usually  quick,  intermittent,  and  irregular.  It  may,  however,  be 
abnormally  slow  and  large  in  the  fatty  form  of  softening,  but 
here  the  radial  artery  is  usually  tortuous,  and  not  unfrequently 
rigid.  Vertigo  is  of  frequent  occurrence,  and  there  is  a  tendency 
to  syncope  on  suddenly  assuming  the  erect  posture,  and  on 
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making  unusiia]  effort.  In  cases  of  softened  and  dilated  left  ven- 
tricle, the  apex-point,  as  determined  by  the  Bounds,  is  displaced 
to  the  left,  and  the  apex-beat  is  feeble  and  diffused.  Tlie  first 
sound  ia  weak,  but  short  and  high  pitched ;  tte  impulse  is  either 
in  the  last  degree  feeble,  or  altogether  inappreciable.  At  the  base 
the  second  sound  is  sharp,  but  weak,  and  if  the  aorta  be  not  rigid 
by  atheromatous  or  calcareous  change,  it  is  but  faintly  audible  at 
the  right  second  costal  cattilt^e.  In  the  treatment  of  typhoid 
softening,  as  pointed  out  by  Dr.  Stokes,  wine  in  full  quantity 
constitutes  the  remedy ;  under  its  use  the  pulse  usually  becomes 
slow  at  the  same  time  that  it  acquires  volume  and  strength. 
Alcohol  is  also  indispensable  in  the  other  two  forms  of  softening 
of  the  left  ventricle,  and  in  all  three  I  prescribe  quinine,  strych- 
nine, and  iron. 

When  dilatation  of  the  left  ventricle  ia  the  result  of  valvular 
lesion  it  is  always  accompanied  by  thickening  of  the  walla.  The 
diagnosis  and  the  treatment  will  be  considered  in  connexion 
with  the  valvTjlar  lesion  upon  which  the  dilatation  depends. 

The  following  are  examples  of  dilatation  of  the  heart 

Case  XXXIL — Dilatation  of  the  Heart  and  Jtesolviion  of  the 
First  Sound, 
Catherine  M,  aged  fifty-five  years,  a  domestic  servant,  came 
under  my  notice  as  an  extern  patient  of  the  hospital,  March 
12th,  1869.  Had  been  for  some  lime  previously  suffering  from 
flatulence  and  sensations  of  "  sinking  "  at  the  stomach,  vertigo, 
and  occasional  faintness.  Had  never  spat  blood.  Was  pale 
and  thin,  but  free  from  cough ;  pulse  9G,  weak,  and  occasion- 
ally intermittent.  Sounds  of  heart  morbidly  clear  over  precor- 
dium  generally;  but,  at  the  apex,  the  first  sound  was  resolved 
into  its  two  elements  of  impulsion  and  valve-click,  of  which  the 
former  was  didl  and  soft,  whilst  the  latter,  which  immediately 
succeeded,  was  sharp  and  "  valvular  "  in  character.  The  former, 
by  its  rhythm,  might  be  mistaken  for  a  presystolic  murmur,  but 
was  readily  distinguishable  from  it  by  the  soft  character  of  the 
sound,  and  by  its  coincidence  with  the  cardiac  impulse.  R,. 
Tincture  of  digitalis  and  chloric  ether,  of  each  iH.v  thrice  daily. 
Not  seen  again. 

37 
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Although  I  incline  to  associate  reduplication  or  Tesolution  of 
the  first  sound  at  the  apex  with  simple  hypertrophy  of  the  left 
ventricle  as  the  usual  attendant  condition,  I  would  not  be 
understood  to  deny  its  occasional  occurrence  in  connexion  with 
other  organic  changes  of  the  heart ;  for  example,  thickening,  with 
some  degree  of  dilatation,  of  the  left  ventricle. 

Case  XXXIII. — Dilatation  and  rapid  Action  of  the  Heart; 
Irregularity  and  want  of  Correspondence  between  the  Action 
of  the  Heart  and  the  Radial  Pulse, 

Margaret  L.,  a  widow,  aged  forty-five  years,  visited  the  hospital 
as  an  out-patient  in  February,  1868.  Twelve  years  previously 
she  had  swelling  of  the  legs  after  cold  caught  in  her  first  confine- 
ment. She  is  remarkably  nervous  and  fretful ;  pulse  at  wrist 
108,  so  weak  as  to  be  with  difficulty  counted,  and  arythmically 
irregular  and  intermittent ;  heart  acting  at  rate  of  192,  irregular, 
but  not  intermittent,  its  sounds  sharp  and  clear,  and  accom- 
panied by  a  musical  note  not  in  harmony  with  either  sound ; 
apex-beat  half  an  inch  external  to  the  nippla  Feels  weak  occa- 
sionally after  an  effort,  and  is  sometimes  faintish  after  rising 
from  bed,  so  that  she  is  obliged  to  lie  down  again,  but  has  never 
fainted ;  breathing  on  these  occasions  much  accelerated.  To  have 
aperient  pills ;  also  tincture  of  iron  and  chloric  ether,  of  each  Sij, 
with  infusion  of  quassia  to  5viij  :  a  tablespoonful  to  be  taken 
thrice  daily 

Admitted  into  hospital,  April  27tL  Heart  acting  at  rate  of 
182  ;  sounds  clear  and  ringing,  but  unaccompanied  by  murmur. 
Pulse  weak,  irregular,  and  intermittent,  and,  as  to  rate,  out  of 
harmony  with  the  action  of  the  heart.  To  have  tincture  of  digi- 
talis, tincture  of  the  American  wild  cherry  (Prunus  Virginiana), 
and  chloric  ether,  of  each  ni^v,  every  fourth  hour. 

May  7th.  Pulse  and  heart-rate  correspond,  96  per  minute 
with  slight  irregularity  No  sensation  of  sinking ;  can  sleep  and 
take  food  well ;  heart-sounds  less  clear  and  sharp.     Discharged. 

June  17th.  Pulse  weak,  irregular,  and  intermittent,  168,  and 
corresponding  with  action  of  heart    To  resume  last  medicine, 

April  2nd,  1869.     She  again  presented  herself.     Pulse  96, 
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■with  an  uncertain  number  of  abortive  beats;  action  of  heart 
varies  from  144  to  168  ;  sonnda  clear.  There  are,  occasionally, 
a  few  strong  and  regular  beats ;  these  are  represented  in  the 
radial  pulse,  and  are  succeeded  by  an  uncertain  number  of  weak 
pulsations  in  rapid  succession,  which  are  not  fully,  or  only  by 
abortive  pulsations,  represented  in  the  radial  pulse.  She  suffers 
from  dizziness,  and  is  in  danger  of  faUiog  after  exertion,  especi- 
ally that  of  ascending  a  flight  of  stairs. 

The  musical  note  audible  at  the  precordium  on  the  occasion 
of  the  first  visit,  but  not  subsequently,  was  of  gastric  origin.  I 
have  repeatedly  heard  this  sound  in  connexion  with  gastric  tym- 
pany, and  have  had  no  difficulty  in  identifying  its  source  by  its 
metallie  character;  its  want  of  strict  synchronism  with  either 
sound ;  its  capriciousness,  or  occasional  absence  during  one  or 
more  cycles  of  cardiac  movement  without  any  intelligible  cause ; 
and,  finally,  by  the  existence  in  the  precordium  of  tympanitic 
percussion-resonance  continuous  with  that  of  the  epigastrium. 

The  beneficial  action  of  digitalis  is  exemplified  in  the  com- 
parative regularity,  increased  force,  and  reduced  rate  of  the 
heart's  action,  and  in  the  general  improvement  of  the  patient 
under  its  use  in  May,  1868. 

Case  XXXIV.— ffi/perirt^hied,  Dilated,  and  Fatfy  Rt-art ;  "Js- 
cending  and  Descending"  Respiration. ;  Siulden  Death. 

Joseph  C,  aged  sixty-two,  an  educated  man  of  gigantic  stature, 
presented  himself  as  an  extern  patient,  May  12th,  1869.  He 
stated  that  during  the  preceding  fifteen  years  he  had  suffered 
from  shortness  of  breath,  with  occasional  attacks  of  bronchitis,  and 
that  a  fortnight  previously  he  had  spat  some  blood.  There  was 
no  cedema ;  the  pulse  was  96,  arythmically  irregular,  and  inter- 
mitting. He  was  subject  to  sudden  accessions  of  dyspncea,  with 
tendency  to  fainting,  which  usually  camo  on  in  bed,  and  obliged 
him  to  rise  promptly  in  order  to  catch  his  breath.  Had  not  been 
able  to  lie  down  for  the  preceding  week,  owing  to  the  immediate 
accession  of  attacks  of  this  kind  on  his  attempting  to  do  so.  To 
have  tincture  of  digitalis,  tincture  of  perchloride  of  iron,  and 
chloric  ether,  of  each  ten  drops,  thrice  daily. 
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May  14tL  Pulse  96,  intermitting;  feet  swollen;  heart's  action 
irregular  and  intermittent ;  its  sounds  clear,  but  weak,  and  free 
from  murmur.  Eespiration  "  ascending  and  descending  "  at  in- 
tervals, and  then  his  sight  is  dim.  Declai*es  he  feels  better, 
and  has  been  able  to  get  some  sleep  since  he  began  to  take  the 
medicine. 

19  th  Admitted  into  hospital.  There  is  now  great  oedema 
of  the  lower  extremities,  and  dyspnoea  threatening  asphyxia; 
pulse  intermitting ;  breathing  "  ascending  and  descending,"  or 
exhibiting  alternations  of  gradual  increase  and  decrease  of  rate, 
succeeded  by  a  brief  period  of  complete  apncea.  To  have  pre- 
vious medicine. 

20th.  Slept  well  in  recimibent  posture  last  night,  and  de- 
clares he  feels  infinitely  better. 

23.  No  return  of  dyspnoea.  Sleeps  well;  oedema  disap- 
pearing; attributes  his  improvement  to  the  medicine,  which 
he  caUs  his  "  preservative,"  and  demands  to  have  it  repeated. 
Passed  since  yesterday  about  a  gallon  of  pale  urine. 

This  man  was  discharged  at  his  own  request  a  few  days  after- 
wards, feeling  well  and  free  from  dyspnoea,  the  oedema  having 
entirely  disappeared.     The  pulse,  however,  continued  irregular. 

July  16th.  Called  on  me  at  my  residence  to-day.  Had  an 
aggravated  attack  of  dyspnoea  last  night,  causing  him  to  start  out 
of  bed  to  save  himself  from  suflfocation.  Is  very  thin ;  pulse  irre- 
gular and  failing ;  great  oedema  of  feet  and  legs ;  kidneys  and 
bowels  acting  well.  No  cardiac  impulse  to  be  felt,  but  a  general 
and  feeble  movement  is  perceptible  to  the  hand  placed  on  the 
precordium.  At  the  apex  and  in  the  line  of  the  aorta  both 
sounds  were  remarkably  obscure,  whilst  at  the  ensiform  carti- 
lage they  were  morbidly  clear.  No  haemoptysis.  To  have,  thrice 
daily,  TH^vj  of  the  tinctures  of  digitalis  and  iron,  with  chloric 
ether,  as  previously. 

17th.  Visited  at  his  lodgings.  Passed  a  better  night,  and 
reported  much  improved. 

August  8th.  I  discontinued  my  attendance,  the  patient  being 
in  aU  respects  improved,  able  to  sleep  in  the  recumbent  posture, 
appetite  fairly  good,  oedema  having  disappeared ;  but  the  action 
and  sounds  of  the  heart  and  the  radial  pulse  still  were  as  above 
noted. 
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A  few  weeks  subsequently  to  the  last  mentioned  date,  I 
learned,  through  the  kindness  of  Dr.  Dudley  White,  surgeon  to 
the  city  coroner,  that  this  man  had  died  suddenly  at  his  lodgings. 
Dr.  Wliite  examined  the  body  at  the  coroner's  inquest,  and  in- 
fonned  me  that  the  heart  was  large  and  fatty;  but  no  more 
special  report  was  made. 

The  advantage  derived  from  the  use  of  digitalis,  even  where 
the  heart  is  fatty,  is  here  strikingly  exemplified. 

Case  XXXY.— Dilated  (iJid  Falty  Heart. 

Patrick  C,  aged  sixty  years,  a  labourer,  temperate,  and  never 
had  rheumatism,  was  admitted  into  hospital,  June  12th,  1868. 
Nine  weeks  previously  his  breathing  became  abort  after  a  wet- 
ting, and  a  month  later  his  feet  began  to  swell  Respiration 
36  ;  pulse  130,  and  irregular;  tongue  coated,  bowels  constipated 
and  flatulent ;  well  marked  arcus  senilis. 

The  urine  was  acid,  sp.  gr.  1.025,  and  free  from  albumen ;  feet 
cedematous  and  congested.  Muco-crepitus  with  inspiration  over 
apex  of  left  lung,  and  here  respiration  was  feeble,  but  elsewhere 
it  was  normal ;  slight  jugular  pulsation  of  inspiratory  rhythm ; 
precordial  diilness  normal ;  both  sounds  of  heart  sharp  and  clear 
at  the  apex  and  at  the  base ;  action  of  heart  irregular,  but  no 
cardiac  murmur  to  be  heard. 

June  15th.     Pulse  120,  irregular ;  great  increase  of  urine. 

16th.  Pulse  84,  irregular ;  heart-sounds  sharp  and  clear ; 
urine,  about  three  quarts  daily.  Dischai^ed  improved,  and  not 
subsequently  heard  of. 

Case  XXXVL — Weak  and  Dilated  Left  Ventricle  in  a.  gmdy 
subject ;  Poststjstolic  Apex-murmur  ;  Cessation  of  all  Morbid 
Sign3  under  Treuttiient. 
Mr.  W.,  aged  fifty-six  years,  unmanned,  and  temperate,  hold- 
ing a  responsible  position  in  the  Civil  Seirice,  requiring  nine 
hours  of  office  duty  daily,  consulted  me,  March  15th,  1872, 
Five  years  previously,  after  a  fainting  fit  in  church,  he  consulted 
an  eminent  physician,  whose  opinion,  as  reported  by  him,  was 
that  he  had  valvular  disease  of  the  heart,     Another  physician 
of  no  leaa  eminence,  subsequently  expressed  a  similar  opinion. 
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He  was  well  nourislied,  could  take  exercise  with  enjoyment,  and 
felt  himself  improved  by  it ;  had  no  cough  or  derangement  of 
respiration,  and  no  oedema;  had  never  spat  blood.  Pulse  96, 
small,  regular,  and  equal,  but  occasionally  intennitting ;  apex- 
beat  in  nipple-line  and  fifth  intercostal  space,  and  of  moderate 
force.  Both  sounds  were  here  distinct  and  normal;  the  first, 
however,  was  sharper  than  natural,  and  was  succeeded  by  a  fiunt 
blowing  murmur  (postsystolic),  extending  quite  up  to  the  second 
sound,  but  inaudible  elsewhere  than  at  the  apex.  Both  sounds 
were  a  little  more  sharp  than  normal  at  the  base,  and  the  second 
sound  was  not  accentuated  in  the  pulmonary  artery,  I 

This  gentleman  had  had  rheimiatic  fever  in  childhood;  his 
habits  were  irregular  in  regard  to  diet,  no  food  whatever  having 
been  usually  taken  between  breakfast  at  9,  A.M.,  and  dinner  at 
half-past  6,  p.m.  He  declared  tha:t  he  had  been  rather  improving 
in  health  during  the  last  five  years,  and  he  desired  to  have  a  defi- 
nite opinion  as  to  the  state  of  his  heart,  with  a  view  to  claiming 
a  retiring  allowance  under  the  regulations  of  his  department. 

1  gave  a  confident  opinion  that  no  valvular  disease  existed ; 
that  the  symptoms  and  signs  referable  to  the  heart  were  due  to 
weakness  and  dilatation  exclusively ;  and  that,  under  treatment 
they  would  entirely  disappear.  I  added,  that  his  illness  was,  in 
my  judgment,  connected  with  latent  gout  To  have  TT\^v  of  tinc- 
ture of  digitalis,  with  ir^x  of  tincture  of  perchloride  of  iron,  and 
TH^iij  of  tincture  of  colchicimi  and  spirit  of  chloroform  thrice 
daily  To  have  every  night,  with  a  view  to  correction  of  flatu- 
lency with  which  he  was  much  troubled,  gr.  j  of  blue  pill,  with 
gr.  j  of  compound  rhubarb  pill,  and  grs.  ij  of  dried  soda.  He  was 
directed  to  take  one  or  two  glasses  of  good  dry  sherry  daily,  and 
to  have  some  luncheon  at  mid-day. 

I  have  since  repeatedly  seen  this  gentleman ;  he  had  continued 
the  use  of  the  medicine  above  mentioned  for  several  months,  and 
was  when  I  last  examined  him  (September,  1872)  in  excellent 
health,  and  quite  free  from  all  morbid  signs  referable  to  the  heart 
The  murmur  which  existed  at  the  apex  on  the  occasion  of  the 
first  visit,  ceased  within  a  few  weeks. 

It  would  be  presumption  in  me  to  attempt  to  explain  why  the 
two  deservedly  eminent  men  who  had  diagnosed  valvular  lesion. 
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had  arrived  at  that  conclusion.  I  may,  however,  be  pardoned  the 
eospicioo  that  the  error  into  which  they  undoubtedly  fell,  was 
due  to  the  existence  of  a  systolic  murmur,  having  its  origin  at 
the  apex,  and  associated  with  rheumatic  antecedents.  A  mitral 
murmur  of  systolic  or  postsystolic  rhythm,  is  even  still,  by  most 
stethoacopists,  regarded  as  prima  fade  evidence  of  organic  lesion 
of  the  mitral  valve.  In  a  previous  Chapter  (page  282),  I  have 
endeavoured  to  show  that  reflux  omrmur  at  the  mitral  orifice 
may  exist  aa  a  result  of  weakness  and  excentric  yielding  of  a 
portion  of  the  wall  of  the  left  ventricle,  at  the  acme  of  systole, 
and  without  stmctural  alteration  of  the  mitral  valve.  I  believe 
the  case  now  under  consideration  was  an  example  of  tliis  kind  ; 
and  the  cessation  of  the  munnur  coincidenUy  with  the  general 
improvement  of  the  patient  under  tonic  treatment,  may,  I  thiiUi, 
be  legitimately  offered  as  evidence  of  the  correctness  of  that 
opinion. 

Ca8E  XXXVII. —  Weak  and  Dilated  Left  Ventricle ;  Non-organic 
Mitral  Murmur. 

Frances  C,  aged  fifty-eight  years,  the  mother  of  eight  grown 
children,  became  an  out-patient  of  the  hospital  in  the  autumn  of 
1865.  She  had  worked  haid  in  early  life,  and  twenty  yeara 
prior  to  her  visit,  slie  began  to  suffer  from  weakness  and  palpi- 
tation on  making  imusual  exertion ;  latterly  she  had  been  sub- 
ject to  intercurrent  attacks  of  bronchitis.  In  the  spring  of  1867 
she  felt  more  than  ordinarily  weak,  and  experienced  lightness 
in  the  head  after  tiuick  movement  or  exertion  of  any  kind.  In 
the  course  of  the  preceding  winter  she  had  a  slight  attack  of 
rheumatism,  in  which  the  right  elbow,  knee,  and  ankle  were 
swollen,  but  there  was  no  complaint  of  pain  in  the  left  side 
during  this  attack.  Pulse  84,  and  in  an  extreme  degree  aiytb- 
mically  irregular  ;  it  likewise  occasionally  intermitted  twice  or 
thrice  in  suceessiou,  sometimes  only  once.  The  radial  arteries 
were  tortuotis,  and  pulsated  visibly.  Respiration  regular,  30  in 
the  minute,  and  unembarrassed.  No  venous  turgescence  of  the 
neck,  or  visible  pulsation  of  the  carotid  or  temporal  arteries. 
Precordial  duloess  normal  in  extent  Cardiac  impulse  weak, 
and  apex-pulsation  slightly  to  left  of  usual  position.    The  first 
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Bound  was  accompanied  by  a  faint  munniir  at  the  apex,  aiu 
second,  at  midstemnm,  was  likewiae  accompanied  by  a  feeble 
mur,  which  seemed  to  constitute  the  initial  portion  of  the  Bt 
the  terminal  portion  of  which  was  normal  Distinguished 
murmur,  the  sounds  were  remaikably  sharp  and  clear.  To 
clean,  bowels  confined.  To  have  aperient  piUs,  and  anm 
and  chloric  ether  in  camphor  water,  also  a  moderate  allow 
of  wine.  She  was  subsequently  directed  to  take  Tl\_v  of  li 
Btrychnise,  in  a  bitter  infusion,  thrice  daily. 

July  26th.  Beported  that  she  can  now  rise  at  5  o'clock, 
a  feat  previously  impossible.  Pulse  still  irregular  and  84, 
occasionally  slower,  owii^  to  the  occurrence  at  intervals  o 
abortive  pulsation  not  represented  in  the  radial  pulse.  iVo 
diac  mv/rmur  now  to  he  heard.     Medicine  continued. 

November  19th  Feels  weak,  action  of  heart  and  radial  { 
arythmically  irregular  and  intermitting ;  heart-sounds  clear, 
no  cardiac  murmur, 

April  5th,  1869.  Pulse  96,  still  occasionally  irregular; 
feels  very  well,  and  is  able  to  work. 

June  12th.  Slight  cedema  of  face ;  action  of  heart  and  j 
arythmically  irregular  and  intermitting;  looks  weU,  but  e 
plains  of  uneasy  sensations  in  region  of  heart,  with  a  dist 
perception  of  its  intermissions.  To  have  tincture  of  the 
chloride  of  iron,  chloric  ether,  and  tincture  of  digitalis,  of  « 
HLx  in  an  ounce  of  water,  thrice  daily.  Having,  at  this  t 
ceased  to  conduct  the  extern  department  of  the  hospital,  I 
sight  of  this  patient,  but  I  have  since  repeatedly  seen  her  in 
streets,  and  to  all  appearance  in  her  usual  health 

The  di^nosis  of  mitral  reflux  by  yielding  of  the  walls  ol 
already  weakened  and  dilated  left  ventricle,  and  without  va! 
lar  lesion,  was  made  at  the  first  interview  with  the  patient 
1867.  The  subsequent  cessation  of  the  murmur  under  ti 
treatment  showed  that  this  view  of  its  origin  was  correct, 
occurrence,  at  one  period,  of  a  faint  murmur  at  the  orifice  of 
aorta,  prefacing  the  second  sound,  subsequently  ceasing,  and 
returning,  is  explicable  only  on  the  assumption  of  a  shrei 
fibrin  attached  for  the  time  to  the  free  edge  of  the  valve, 
rendering  it  partially  inadequate  at  the  moment  of  closure. 
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Atrophy  of  the  heart  must  be  regarded  as  the  opposite  of  its  en- 
lai^ment.  Under  the  various  forma  of  hypertrophy  and  dilata- 
tion, all  possible  conditions  of  the  organ,  in  regard  to  thickening 
of  its  walls  and  dilatation  of  its  chambers,  have  been  considered. 
Most,  if  not  all  these  conditions  imply  enlai^ement  of  the  heart, 
the  only  Uuorctical  exception  being  dilatation  with  thinning 
of  the  walls  ;*  but,  even  here,  I  am  convinced  there  is  absolute 
enlai^ement  in  nearly  every  instance,  from  the  preponderance 
of  dilatation  over  parietal  thinning. 

Bouillaud  understands  by  atrophy  the  opposite  of  hypertro- 
phy, and  recognizes  three  forma  of  it  corresponding  to  the  three 
forma  of  the  opposite  condition,  hypertrophy;  viz.,  simple  atrophy, 
in  which  the  walla  are  attenuated  and  the  cavities  normal  as  to 
capacity ;  excentric  atrophy,  or  attenuation  of  the  walls,  with  di- 
latation of  the  cavities ;  and  concentric  atrophy,  the  walls  being 
normal  or  increased  in  thickness,  and  the  cavities  reduced  in 
capacity. 

Berlin  maltes  a  similar  classification,  but  under  different  desig- 
nations. The  heart  must  be,  however,  in  every  instance  below 
the  normal  standard  as  to  volume,  according  to  him. 

Having  reference  to  the  general  reduction  in  volume  of  the 
heart  necessary  to  constitute  a  state  of  atrophy,  I  think  a  prefer- 
able, because  a  more  natural,  classification  would  be  the  follow- 
ing ;  simple  atrophy,  consisting  in  a  general  reduction  in  volume 
of  the  heart,  the  walls  and  cavities  bearing  a  normal  proportion 
to  one  another  and  to  the  size  of  the  organ ;  txcoitrlc  atrophy,  in 
which,  whilst  the  heart  ia  below  the  nonnal  size,  the  walla  axe 
thinned  and  the  cavities  dilated  relatively  to  the  walls ;  con- 
centric atrophy,  in  which,  the  heart  being  in  volume  less  than 
normal,  the  walla  are  relatively  thickened  and  the  cavities  re- 
duced in  capacity. 

Eokitansky  enumerates  the  following  causes  of  atrophy  of  the 
heart;  viz.,  general  marasmus  from  typhus,  tuberculosis,  or  the 
fancerous  diathesis ;  the  pressure  of  secondary  products  in  the 
mediastinum  ;  pericarditis ;  fatty  accumulations  on  the  heart ; 
and  contraction  of  the  openings  of  the  coronary  aiteries.  Tho 
•  I  porpoielj  otDil  eo  Killed  "  ooncantric  "  hjpertrophj,  tbe  exutance  of  wbieli, 
■I  ft  pftthologioal  condition,  I  oinnot  noognixo. 
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tissue  of  the  organ  may,  he  says,  be  either  reddish-brcwn 
j  tough,  or  fawn-coloured  and  easily  torn.*    As  stated  by  Bei 

atrophy  of  the  heart  is  due  to  diseases  other  than  cardiac ; 
there  is  at  least  one  exception,  namely,  where  atrophy  depe 
upon  adhesion  of  the  pericardium. 

Doctor  Stokes  is  of  opinion  that  atrophy,  quite  as  often  as 
pertrophy,  is  found  associated  with  adhesion  of  the  pericaidi 
and  he  surmises  that  the  former  condition  is  due  to  pressure  u] 
and  obliteration  more  or  less  complete  of,  the  coronary  arteries 
n  the  contraction  and  pressure  of  the  false  membrane.    He  furl 

states,  on  the  authority  of  Professor  R  W.  Smith,  that  calcif 
tion  of  the  pericardium  is,  when  present,  invariably  associfl 
with  atrophy  of  the  heart.-f" 

Barlow^  and  Cheevers§  have  maintained  that  obliteratioi 
the  pericardium  by  adhesion  is  more  frequently  followed 
J I  atrophy  than  by  hypertrophy  of  the  heart.|| 

!  i  I  Doctor  Walshe,  whilst  holding  that  hypertrophy  is  the  o: 

!!*  nary  change  of  the  heart  consecutive  to  adhesion  of  the  p 

i  i  cardium,  admits  that  he  has  met  with  at  least  one  exampL 

I,  •  atrophy  of  the  left  ventricle  from  the  constricting  action  of 

:.  !  enveloping  false  membrane.     He  attributes  the  wasting  in  1 

instance  to  pressure  upon  the  coronary  artery.lT 

The  most  frequent  causes  of  atrophy  of  the  heart  are  undov 

rj  edly  diathetic  diseases  of  debility,  and,  'par  excellence,  tubei 

J  losis  and  cancer,  as  first  pointed  out  by  Louis  and  Bizot.     ' 

j  heart  in  such  case  is  pale,  but  firm,  and  structurally  son 

^1  except  in  so  far  as  it  may  be  the  seat  of  tubercular,  cancen 

^^  or  other  adventitious  deposit ;  and  its  waUs  and  cavities  Bit 

normal  relative  proportion. 

I  have  not  seen  atrophy  from  accumulation  of  fat  upon 
heart,  and  pressure  therefrom  on  the  coronary  arteries,  as  na 
jij}  tioned  by  Flint.**    By  atrophy  I  understand  reduction  in 

.  |{  *  Pathological  Anatomy,  Sydenham  Society*B  edition,  voL  iv.,  p.  170. 

*  I'  f  OpuacUat.,  p.  12. 

1  j'  i  OuUUmian  Lectures,  1848. 

j  |!  §  Ouy's  HotpUal  Reports,  voL  ix. 

•  h  II  Vide  antea,  p.  847. 

,  |J  ^  Tht  Diseases  of  the  Heart,  p.  27 i. 

\\h  **  Opus  eitat.,  second  edition,  1870,  p.  92. 
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total  volume  of  the  heart.  In  the  form  menUoned,  however, 
there  is  no  diminution  of  volume,  the  proper  substance  of  the 
heitrt  is  only  iu  part  replaced  by  an  adventitious  structuje. 
Atrophy  of  the  heart  may  be  due  to  atheromatous  change  in  the 
coronary  arteries,  or  to  a  similar  affection  of  the  aorta  obstruct- 
ing the  entrance  to  these  vessels.  In  such  case  it  would  be 
associated  with  retrogressive  change  of  structure,  granular  or 
fatty,  and  the  heart  would  be  likewise  soft  and  lacerable,  and  of 
a  dark  fawn  or  a  light  brick-colour.  It  may  be  likewise  con- 
genita], the  viscera  generally,  and  the  body  itself  being  similarly 
undeveloped.  The  heart,  therefore,  would  be  in  due  proportion 
to  the  remainder  of  the  body,  and  its  walls  and  cavities  strictly 
proportionate.  Many  hold  that  atrophy  of  the  heait  may  be  the 
result  of  general  senile  decay ;  but  CruveiUier  denies  atrophy  of 
the  organic  muscles  in  the  aged,  whilst  admitting  that  of  the 
muBcles  of  animal  life."  In  this  opinion  I  entirely  concur. 
Wasting  of  the  organs  essential  to  life,  in  the  absence  of  speciJic 
disease,  is  not  an  oi'dinary  accompaniment  of  advancing  yeai's. 
In  acute  muscular  atrophy,  the  voluntary  muscles  are  usually 
alone  afi'ected. 

There  is,  however,  at  least  one  case  on  record,  in  which  the 
heart  participated  in  the  wasting  and  degeneration  of  this 
disease,  The  patient  was  a  female,  aged  twenty-six  years,  under 
the  care  of  Dr.  Headlam  Greenhow.  She  died  of  wasting  palsy, 
which  was  characterized  by  the  ustial  symptoms,  within  a  penotl 
of  less  than  five  weeka  The  muscles  of  the  forearms,  the  erec- 
tors of  the  spine,  the  pectorals,  and  the  diaphragm,  were  wasted, 
and  had  undergone  the  diffuse  granular  change  usually  ejthibited 
by  certain  of  the  voluntary  muscles  iu  this  disease.  The  heart 
was  pale  and  somewhat  fatty  on  the  sui-face,  and  its  muscular 
structure,  especially  that  of  the  right  ventricle,  exhibited  well 
pronoimced  granidar  degeneration,  with  some  interfibrillary 
fatf 

Chronic  pericai-ditis,  with  general  adhesion  of  the  pericardium, 
may  be  the  cause  of  atrophy  of  the  heart.     I  have  already  ex- 

*  A  nalomit  PatAelogijut,  1.  XKX. 

t  Clinical  Seeietg'*  Tnuuactiau,  vol  vl,  1S7S. 
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pressed  the  opinion  (p.  368)  that  hypertrophy  is  the  ordinaiy 
result  of  pericarditis  with  adhesion,  occurring  at  a  period  of  life 
when  general  nutrition  is  active,  i.e.,  in  childhood  and  youth, 
provided  the  health  of  the  patient  be  otherwise  good,  and  no 
special  impediment  to  the  nutrition  of  the  heart  exists,  such  as 
obstruction  of  the  coronary  arteries.  In  the  opposite  circum- 
stances, that  is,  where  pericarditis  occurs  in  a  person  of  feeble 
nutrition,  whether  from  advanced  age  or  broken  health,  or 
where  it  is  preceded  or  accompanied  by  obstructed  coronary 
circulation,  the  result  is  likely  to  be  atrophy,  and  most  pro- 
bably that  of  the  degenerative  kind. 

Chronic  eflfusion  into  the  left  pleural  cavity  may,  by  the 
pressure  exercised  upon  the  heart,  and  the  general  impairment 
of  nutrition  to  which  it  usually  gives  rise,  be  the  cause  of  atro- 
phy of  the  heart.  Dr.  Flint  gives  an  example  of  this  kind  in  an 
adult  female.  The  heart  was  flabby,  fawn-coloured,  and  pro- 
bably fatty;  it  weighed  only  four  and  a-quarter  ounces,  and  the 
walls  of  the  left  ventricle  were  less  than  a-quarter  of  an  inch 
thick* 

The  "  pigmentary  atrophy  "  of  Eeypaudf  is  usually  met  with 
in  combination  with  fatty  degeneration,  and  is,  I  believe,  a  form 
of  that  change,  but  modified  by  the  accident  of  pigmentation.  In 
this  condition  the  section  of  the  heart  exhibits  a  bronzed  or  slate 
colour,  and  in  the  fibres  pigment  granules  are  observed  in  addi- 
tion to  oil  dots. 

The  pulse  in  all  cases  of  atrophy  of  the  heart  is  small,  quick, 
and,  it  may  be,  all  but  inappreciable ;  but,  in  those  forms  in 
which  it  is  unassociated  with  fatty  or  other  tissue-change  in  an 
advanced  stage,  it  is  regular.  In  the  latter,  however,  the  pulse  is 
irregular,  intermittent,  and  failing,  and  syncope  is  of  firequent 
occurrence.  The  area  of  precordial  dulness,  both  deep  and  super- 
ficial, is  contracted,  and  the  cardiac  impiQse  is  limited  and  feebla 
The  sounds  are  sharp  and  clear  where  the  structure  of  the  heart  is 
sound ;  but  where  it  is  softened,  the  first  sound  is  dull,  faint,  and 
scarcely  audible.  Flint  is  certainly  in  error  when  he  states  that 
the  sounds  are  "  abnormally  feeble  or  inappreciable,"  irrespec- 

*  Opus  citat,  p.  98. 

t  Nouveau  DicUonnaire  de  Midecint  et  Chirurffie,  1868. 
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tivelj  of  the  structural  condition  of  the  heart.     In  infanta,  with 
still  smaller  hearts  than  thoso  met  with  in  most  examples  of 
atrophy,  the  sounds  are  remarkably  clear  and  distinct,  even  in 
utero. 
Atrophy  will  be  exemplified  in  the  following  cases. 

Cabe  XXXVnt — Atrophy  with  General  Dilatation  of  the 
Heart. 

Bridget  M.,  aged  sixty-six  years,  pale  and  delicate  looking, 
visited  the  Mater  Misericordiie  Hospital  as  an  outr-patient  in 
1867.  She  was  then  sufi'ering  from  palpitation,  the  action  of  the 
heart  and  the  radial  pulse  being  arythmicaUy  irregular  and  in- 
termittent ;  there  was  also  a  tendency  to  syncope,  and  partial 
but  temporary  failure  of  vision.  Both  sounds  of  the  heart  were 
equally  clear,  sharp,  and  distinct  She  was  relieved  by  the  use 
of  iron,  digitalis,  and  chloric  ether.  She  again  presented  herself 
in  May,  1870,  complaining  of  a  hard  and  painful  tumor  in  the 
left  axiUa,  which  was  manifestly  mahgnant ;  she  then  suffered 
also  from  great  weakness  and  from  the  former  tendency  to  syn- 
cope. The  cardiac  rhythm  was  deranged,  the  impulse  being  both 
arythmically  irregular  and  uneijual.  Thus,  there  would  be  two 
or  three  beats  in  rapid  succession,  but  at  unequal  intervals,  and 
at  a  rate  of  more  than  100  in  the  minute,  and  then  a  long  in- 
termission both  in  the  impulse  of  the  heart  and  in  the  radial 
pulse  would  occur.  The  sounds  of  the  heart  were  very  clear 
and  sharp.     I  lost  sight  of  her  after  this  da'te. 

Case  XSXIX. — JTepatie  Si/mptoms  with  Dropsical  Effusion  into 
th'.  PeritOTUum ;  Variatvm  in  Vie  Volume  of  the  Liver,  and 
ETiiargement  of  tht  Spleen ;  Paraeentesia  Abdominis,  and  Peri- 
tonitis; Irretpdarity  of  the  Heart's  Action,  and  Muffled  First 
Sound  ;  Anasarca  and  Hydrotkorax;  Paracentesis  Thoracis  ; 
Death.  Chronic  Pericarditis  iirith  General  Dense  Adhesion 
and  Calcification  ;  Excentric  Atrophy  of  the  Heart ;  Hydro- 
thorax  with  Camification  of  the  Lunys;  Cirrhosis  of  the 
Liver;  Enlargement  of  tlte  Spleen  and  Kidjieys ;  Chronic 
Peritonitis. 
James  R,  a  young  man  of  good  education,  aged  nineteen ;  was 
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admitted  into  the  Mater  Misericordiae  Hospital  in  June,  1863, 
suffering  from  uneasy  sensations,  rather  than  pain,  in  the  r^on 
of  the  Uver.  There  was  ascites,  and  likewise  oedema  of  the  left 
lower  extremities ;  pulse  small,  weak,  and  variable  as  to  rate,  but 
regular.  Paracentesis  abdominis  was  performed,  and  nine  gallons 
of  serum  were  removed.  Two  months  subsequently  he  had  im- 
proved so  much  in  health  that  he  was  able  to  leave  hospital 
There  was  then  no  ascites,  and  no  enlargement  of  the  liver  could 
be  detected. 

Five  months  later  the  liver  was  found  enlarged,  and  irr^ular 
on  the  surface,  and  there  was  slight  eflFiision  of  serum  into  the 
peritoneum.  The  pulse  at  this  date  was  full,  strong,  and  r^u- 
lar.     General  health  good. 

One  month  subsequently  there  was  jaimdice  which  lasted  two 
days ;  and  two  months  later  still,  viz.,  in  May,  1864,  he  had  so 
much  improved  in  health  that  he  had  gained  flesh.  Pulse  102, 
and  full ;  liver  much  enlarged  and  thickened,  but  smooth  on  the 
surface. 

In  August  there  was  again  liquid  accimiulation,  but  only  to  a 
slight  amount,  in  the  abdomen ;  the  liver  was  tender  to  pressure, 
and  the  left  leg  was  oedematous. 

From  this  date  till  April,  1868,  when  he  was  readmitted  into 
hospital,  the  patient  presented  himself  at  intervals  of  a  few 
months.  It  is  unnecessary  here  to  give  details  as  to  his  varying 
condition  during  this  lengthened  period.  These  I  have  else- 
where published  at  length.*  I  shall  give  such  portions  only  as 
are  relevant  to  the  present  subject. 

On  the  3l8t  May,  1866,  a  note  was  for  the  first  time  made 
that  the  action  of  the  heart  intermitted. 

On  the  13th  July,  1867,  more  than  a  year  later,  the  further 
observation  was  recorded,  that  "The  first  sound  of  the  heart 
was  masked,  the  second  sound  being  exceedingly  dear,  and  the 
heart  still  irregular  in  action,  and  intermitting." 

Under  date  15th  November  following,  it  is  noted  that  "both 
soimds  were  remarkably  clear,  and  of  a  ringing  metallic  charac- 
ter." 

There  were  recurrent  attacks  of  jaundice,  which  usually  lasted 

•  Proceedingt  of  iht  Paikological  Society  of  Dublin,  vol  iii.,  part  L,  1866,  p.  281. 
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not  more  than  a  few  daya ;  the  spleen  became  perceptibly  en- 
larged ;  serous  effusion  now  took  place  into  the  cavities  of  the 
right  pleura  and  the  pericardium,  but  very  slowly,  and  the  quan- 
tity present  varied  from  mouth  to  month,  inversely  as  the  action 
of  the  kidneys.  The  ascites,  however,  steailily  increased,  and, 
concurrently,  the  patient  lost  flesh  and  became  weaker ;  the 
lower  extremities  and  genitals  became  so  swollen  that  it  was 
found  necessary  to  puncture  them  in  order  to  avoid  gangrene, 
and  enable  the  patient  to  micturate. 

On  the  19th  March,  1868,  both  sounds  of  the  heart,  as  heartl 
beneath  the  lower  stemimi,  were  clear  and  ringing  as  before,  but 
the  action  was  irregular  and  intermitting;  urine,  sp,  gr.  I'OIS, 
acid,  and  containing  litbates  and  a  trace  of  albumen. 

On  the  25th  April  the  right  pleural  cavity  was  full  of  liquid, 
the  cervical  veins  were  engorged,  the  face  was  livid,  and  respira- 
tion was  so  much  embarrassed  that  death  from  asphyxia  seemed 
imminent.  Paracentesis  thoracis  was  performed,  and  shortly 
afterwards  the  patient  sank  exhausted. 

Both  lungs  were  found  congested,  and  the  baae  of  the  right 
camified.  The  abdominal  cavity  waa  full  of  dark  serum ;  the 
viscera  were  universally  adherent  by  dense  false  membrane, 
which  enveloped  the  liver  in  a  thick  envelope.  In  the  recesses 
between  the  agglutinated  intestines  small  pools  of  serum  were 
found,  which  glistened  with  crystals  of  cholesterine.  The  liver 
was  in  an  advanced  state  of  cirrhotic  and  fatty  change.  The 
spleen  and  kidneys  were  greatly  enlarged  and  congested,  but 
etructurally  healthy. 

The  pericardium  was  calcified,  greatly  thickened,  and  closely 
and  firmly  adherent  to  the  heart  It  presented  a  cartilaginous 
appearance  in  most  parts ;  but  in  certain  situations  it  was  calci- 
fied, and  resisted  the  knife;  and  in  a  few  places  on  the  right  side, 
and  to  a  less  extent  on  the  posterior  left  aspect  of  the  left  ven- 
tricle, there  were  large  masses  of  gritty  calcareous  matter,  partly 
imbedded  in  the  pericardium,  and  partly  in  the  substance  of  the 
heart. 

The  vena  cava  superior  and  the  vena  azygos  were  consider- 
ably dilated,  showing  the  obstruction  to  which  the  abdominal 
venous  circulation  bad  been  for  a  long  time  subjected.    The 
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heart  was  much  reduced  in  size,  soft,  and  flabby.  The  right 
cavities  were  dilated,  and  their  walls  remarkably  attenuated. 
The  tricuspid  orifice  was  large,  and  both  auricle  and  ventricle 
were  occupied  by  masses  of  decolorized  fibrin,  connected  through 
the  tricuspid  opening  and  extending  into  the  pulmonary  artery. 
The  left  auricle  was  greatly  dilated,  and  the  left  ventricle  was 
dilated,  and  its  walls  soft  and  greatly  thinned.  There  was  no 
valvular  disease  whatever.  The  substance  of  the  heart  was  of  a 
dark  fawn  colour,  but  not  fatty. 

It  is  not  improbable  that  at  the  date  of  the  first  observation 
of  intermittence  of  the  heart,  viz.,  in  May,  1866,  latent  pericar- 
ditis existed ;  and  in  July  of  the  following  year  the  niu£9ed 
character  of  the  first  sound  may  have  been  due  to  liquid  eflh- 
sion  into  the  pericardium,  which  was  subsequently  absorbed,  and 
followed  by  adhesion  and  calcareous  conversion  of  the  adven- 
titious matter. 

I  conclude  that  in  the  foregoing  case  atrophy  of  the  heart  was 
due  to  the  twofold  cause  of  general  malnutrition  and  special 
interference  with  the  nutrition  of  the  heart,  arising  from  the 
close  adhesion  of  the  pericardium.  Calcification  of  the  adven- 
titious connective  tissue  was  a  subsequent  event,  and  likewise 
an  example  of  atrophic  degeneration  with  deposition  of  cal- 
careous particles. 

Case  XL — Scirrhus  of  the  Mesentery  ;  Death  hy  Peritonitis  from 
SloughiTig  of  the  Intestines  and  Effusion  of  their  Contents. 
General  Adhesion  and  Calcification  of  the  Pericardium; 
Simple  Atrophy  and  Oranular  Degeneration  of  the  Heart, 

A  poor  man  named  P.,  a  native  of  North  Wales,  aged  forty- 
three  years,  was  admitted  into  hospital  on  the  26th  November, 
1872,  on  the  recommendation  of  my  friend  Dr.  Eoberts  of  Port- 
madoc.  He  had  complained  for  six  months  previously  of  occa- 
sional dull  pain  in  the  abdomen,  and  irregularity  of  the  bowels, 
and,  when  admitted,  he  was  much  emaciated.  He  suffered  from 
dull  remittent  pain  in  the  hypogastrium,  which  was  aggra- 
vated whenever  the  bowels  were  confined ;  a  hard,  rugged,  and 
movable  tumor  was  detected  in  the  right  iliac  fossa ;  there  was 
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occasional  diarrlirea,  the  stools  being  free  from  fecal  odour,  and 
resembling  liquid  mortar.  The  pulse  was  quick  and  small,  but 
regular,  precordial  dulness  limited  in  extent,  and  cardiac  im- 
pulse remarkably  feeble ;  the  sounds  were  M'eak  but  clear,  and 
unattended  with  murmur.  A  few  days  before  his  death,  which 
took  place  on  the  Slst  December,  the  abdomen  became  inSated 
aud  tender,  and  owing  to  this  twofold  cause  the  tumor  became 
imperceptible  to  the  touch. 

Post  mortem^  Sloughing  and  perforation  of  the  lower  portion 
of  the  ileum  had  taken  place,  and  peritonitis  had  been  set  up. 
A  large  mass  of  seiirhus,  readily  broken  up,  and  partly  detached, 
and  stained  by  the  effused  faces,  occupied  the  folds  of  the  mesen- 
tery adjacent  to  the  ctecum.  A  small  scirrhous  nodule  was  found 
in  the  walls  of  the  cystic  duct,  obstructing  the  passage.  The  gall 
bladder  was  distended  with  bile.  No  acirrhua  existed  elsewhere 
in  the  abdomen  or  in  the  chest. 

The  heart  was  reduced  in  volume ;  it  weighed  only  sis  ounces. 
The  muscular  substance  was  of  a  dun-brown  colour,  firm  to  the 
touch,  and  in  the  granular  stage  of  degeneration ;  the  cavities  and 
walls  were  relatively  normal ;  the  great  vessels  and  the  coronary 
arteries  were  reduced  in  size  proportionately  to  the  heart,  but 
they  were  otherwise  unaffected.  The  pericardium  was  univer- 
sally and  firmly  attached  to  the  heart,  and  corrugated  ;  and  the 
adventitious  connecting  medium  was  the  seat,  near  the  base  of 
the  heart,  of  several  plates  of  osteoid  formation,  and  of  two  so 
called  cartilaginous  laminie.  The  latter,  examined  microscopi- 
cally, were  found  to  consist  of  nucleated  fibroid  tissue,  resembling 
non-striated  mnsctdar  fibre  after  treatment  with  acetic  acid.  No 
cartilage  corpuscles  or  lacunre  existed. 

Atrophy  of  the  heart  in  this  case  was  of  later  date  than  adhe- 
sion of  the  pericardium,  as  shown  by  the  corrugated  state  of  the 
latter,  and  was  a  consequence  of  the  general  failure  of  nutrition 
arising  from  the  cancerous  cachexy.  As  in  the  preceding  case, 
the  formation  of  osteoid  and  chondroid  substance,  in  connexion 
with  the  products  of  antecedent  pericarditis,  was  the  result  of 
failure  of  nutrition,  and,  in  my  opinion,  coeval  ■nith  atrophy  of 
the  heart. 
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Case  XLI. — Leucoci/tltcemia.    Cirrhms  of  the  Liver,  and  Cmictn- 
trie  Atrophy  of  the  Heart. 

A  gentleman,  who  liad  been  a  veterinary  surgeon  in  the  army, 
and  had  served  in  India  for  seven  years,  came  under  my  notice 
professionally  on  the  18th  September,  1862.  He  had  been  in-\-a- 
lided,  and  after  his  return  from  India,  hod  undergone  ft  course  of 
mercury  for  secondary  syphilis.  He  was  of  very  dehcate  frame, 
pale,  nervous,  and  emaciated.  The  appetite  was  capricious,  the 
bowels  irregular,  and  sleep  was  obtained  only  by  the  free  use  of 
opium.  The  spleen  was  manifestly  enlarged ;  but  no  other  or- 
ganic disease  could  be  detected.  He  continued  under  ipy  treat- 
ment for  nine  montlia.  During  that  time  he  suffered  from  slight 
neui-algic  pains  in  various  parts  of  the  body,  from  periostitia  of 
the  tibia  and  of  the  crauiuni,  and  he  had  an  attack  of  testitis. 
The  urine  frequently  exhibited  a  copious  precipitate  of  lithate 
of  ammonia.  In  the  course  of  the  winter,  cachectic  ulcers,  ap- 
parently ayphihtic,  appeared  upon  the  legs,  and  the  feet  became 
swollen-     He  was  frequently  unable  to  take  food  of  any  kind. 

In  the  succeeding  summer,  under  the  advice  of  an  eminent 
physician,  he  visited  Ear^ge  an<i  drank  the  waters;  hut,  after 
six  months'  residence  there,  he  returned  in  no  degree  improved. 
Whilst  at  Barege  he  suffered  from  continual  diarrhoea,  which  he 
attributed  to  the  use  of  the  waters ;  the  ulcers  upon  the  1^, 
however,  had  healed, 

I  saw  him  again  in  September,  1864,  when,  in  addition  to 
anasarca,  there  was  ascites ;  and  on  the  23rd  November  he  be- 
came a  private  patient  of  the  Mater  Miaericordiie  Hospital  He 
now  began  to  suffer  much  from  flatulent  distention  of  the  large 
intestine.  A  drop  of  blood,  obtained  from  his  finger  by  pricking 
with  a  needle,  exhibited  an  excess  of  white  corpuscles,  whicJi 
almost  equalled  the  red  corpuscles  in  number.  The  ascites  in- 
creased rapidly,  and  his  debility  became  extreme.  The  dejecta 
from  the  bowels,  which  were  constipated,  were  of  a  light  colour, 
and  exceedingly  fetid ;  there  was  no  ti'ace  of  jaundica 

He  died,  worn  out,  on  the  21st  December. 

At  the  examination  of  the  body,  the  left  pleuml  cavity  was 
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found  nearly  full  of  serum,  and  the  lower  portion  of  the  left  lung 
compressed.  The  right  lung,  which  was  emphysematous,  pre- 
sented five  lobes  instead  of  three,  The  heart  was  very  small, 
not  exceeding  that  of  a  child  of  five  years ;  the  right  cavities 
were  in  all  respects  normal,  proportionately  to  the  size  of  the 
heart ;  but  the  left  ventricle  was  in  the  condition  of  concentric 
atrapliy,  its  walls  being  much  thickened,  and  ita  cavity  reduced 
in  size.  The  substance  of  the  heart  and  its  valves  was  structu- 
rally sound. 

There  was  a  large  collection  of  serum  in  the  peritoneum,  and 
the  spleen  was  greatly  enlai'ged.  The  liver  was  in  an  early  stage 
of  cirrhosis,  and  the  gall  bladder  was  distended  with  bile.  The 
kidneys  were  somewhat  enlarged,  and  exhibited  a  few  patches  of 
fatty  degeneration.  Attached  by  a  fine  pedicle  to  the  posterior 
false  ligaments  of  the  bladder,  were  four,  small,  round  bodies,  of 
ft  yellow  colour  and  smooth  surface,  consisting  of  a  cortex,  wliich 
was  composed  of  small  cells,  and  an  enclosed  plexus  of  capillary 
blood-vessels.  For  a  more  full  report  of  this  case,  the  Proceed- 
ings of  the  Dublin  Pathological  Society,  New  Series,  Vol  ii.  Part 
ii.,  1864,  may  be  consulted. 

It  is  scarcely  necessary  to  remark  that  the  foregoing  case  illus- 
trates atrophy  of  the  heart  produced  by  a  general  or  constitu- 
tional cause  ol  a  non-malignant  character;  namely,  the  peculiar 
and  probably  specific  blood-crasis,  known  as  leucocythiemia. 

The  three  forms  of  atrophy  of  the  heart  mentioned  at  the  out- 
set, will  be  found  exemplified  in  the  preceding  cases, 

I  shall  now  proceed  to  the  consideration  of  the  special  or 
hcteroplaatic  diseases  of  the  substance  of  the  heart. 

These  may  be  discussed  under  the  following  heads,  viz. : 

1.  Fatty  disease. 

2.  Fibroid. 

3.  Cancerous. 
4  Syphilitic. 

5,  Hydatid. 

6.  Tubercle. 

In  the  discussion  of  these 
will  not  be  strictly  observed. 


subjects  the  above  order 
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Fatty  disease  of  the  heart,  as  conventionally  interpreted,  in- 
cludes two  conditions  of  that  organ  which  diflfer  widely  in  r^ard 
to  their  genesis,  the  anatomical  lesion  involved,  the  d^ree  of 
impairment  of  function,  and  the  benefit  to  be  expected  from 
treatment.  These  are,/a^^y  deposition  or  infiltration;  and  faity 
degeneration. 

Fatty  deposition  or  growth  is  simply  an  extension  into  the 
domain  of  disease  of  the  physiological  process  of  "  growing  fat" 
It  consists  in  the  absorption  by  cells  of  free  fat  from  the  blood 
The  connective  tissue  corpuscles  of  the  sub-cutaneous  areolar 
tissue,  of  that  of  the  orbit,  mesentery,  etc.,  perform  this  process 
normally ;  and  abnormally,  the  hepatic  cells,  and  the  corpusdea 
of  the  perimysium.  It  occurs  more  readily  when  there  is  excess 
of  free  oil  in  the  blood. 

From  the  mode  of  its  production,  fatty  infiltration  of  the  heart 
must  be  located  externally  to  the  sarcolemma  of  the  muscular 
fibres ;  and  in  this  situation  it  is  exhibited  in  the  fonn  of  fat 
cells  of  average  size  and  configuration.  In  both  these  respects 
fatty  infiltration  differs  anatomically  from  fatty  metamorphosis, 
as  will  be  presently  shown. 

In  fatty  infiltration,  function  is  not  abolished  by  destruction 
of  tissue ;  it  is  only  mechanically  impeded  by  encumbrance  and 
by  partial  absorption  of  the  muscular  fibre;  and,  finally,  it  is 
much  less  grave  prospectively,  and  more  amenable  to  treatment 
than  fatty  metamorphosis.* 

It  may  be  conveniently  divided  into  superficial  and  inter- 
stitial infiltration  of  the  heart,  as  proposed  by  Quain.  Of  these, 
the  former  is  normal,  and  the  latter  abnormal,  anatomically  con- 
sidered. 

Fatty  metamorphosis,'^'  or  degeneration  of  cellular  structures, 
consists,  according  to  Eindfleisch,  in  a  decomposition  of  the 
amalgam  of  albumen  and  fat,  of  which  the  cells  are  composed, 
the  fat  being  set  free,  and  in  muscle  collecting  in  the  fonn  of 

♦  Rindfieiach  Pathological  ffistolofft/f  New  Sydenham  Society's  edition,  1872; 
vol  i. 

t  Fatty  metamorphosis,  as  employed  by  Rokitansky,  means  deposition  of  UA  cellfl 
between  the  muscular  fibres ;  not  transformation  of  the  sarcous  elements  into  oil-dotiy 
as  implied  in  the  text. 
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groups  of  oil  dots  in  the  interfibrillary  protoplasm  of  the  fibres. 
This  aggregation  may  be  observed  especially  around  tlie  nuclei, 
owing  to  the  large  size  of  the  spaces  formed  here  for  their  recep- 
tion by  divarication  of  the  adjacent  fibriUie," 

Hoppe-Seyler,  Burdach,  Kemmerich,  Voit,  and  Saiibotin  have 
shown  that  fat  may  be  the  product  of  the  retrograde  metamor- 
phosis of  albuminoid  bodies.-f 

Fatty  metamorphosis  of  cells  occurs  normally  in  the  epithe- 
lium ;  for  example,  in  that  of  the  lactiferous  and  the  sebaceous 
glands.  But  when  it  occurs  pathologically  it  is  due  to  a  derange- 
ment of  proportion  between  the  means  of  nutrition  and  the 
structure  to  be  nourished;  and  such  disproportion  may  result 
either  from  a  diminution  of  the  niUriens,  or  an  increase  of  the 
nutrundum.^ 

Defect  of  pabulum  may  arise  from  a  local  or  from  a  general 
cause.  As  examples  of  the  former  may  be  adduced,  obstruction 
of  the  coronary  arteries  by  atheromatous  or  calcareous  change  in 
their  coats,  or  by  fibrinous  thrombosis  or  emboliam,§  and  the 
distui'bance  of  circulation  arising  from  the  inflammatory  pro- 
cess. 

In  parts  recently  inflamed  there  is  an  inadequate  supply  of 
pabulum,  not  only  from  the  attendant  distuvbance  of  circulation, 
but  likewise  from  mechanical  arrest  to  the  transit  of  nutrient 
material  by  massive  proliferation  of  coipuscular  elements.  To 
the  derangement  caused  by  the  defective  supply  of  nutriment 
thence  arising,  may  be  added  that  resulting  from  increase  of  par- 
enchyma by  inflammatory  products. 

Fatty  degeneration  of  the  heart  may  likewise  arise  from 
general  failure  of  nutrition  (and  this  is  its  most  frequent  cause), 
whether  from  absolute  want  of  the  elements  of  a  wholesome 
and  sufficient  dietary,  as  amongst  the  poor ;  fi-om  failure  of 
tissue-assimilation:  or  from  failure  of  circulation  through  athero- 


'  Aniw,  p.  EBB. 

t  Doctor  MKolUter,  in  Dvilin  Quartrrl!/  Journal,  Augiiit,  16T0. 

t  Rindlldiich,  opu4citat. 

g  It  is  generaJl;  held  that  the  tiseue-chsnge  whicli  takca  place  in  Uie  bearl,  coE 
eecutive  to  thromboBis  or  cmbDllBm  of  the  coronarj  arteriea,  being  the  reeult  of  a 
acute  cause,  ia  Boftcniiig  rather  than  fatt;  degeDentioQ. 
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matous  change  of  the  arterial  coats.  To  these  changes  gouty 
subjects  of  middle  or  advanced  age  are  especially  liable ;  hence 
the  frequent  association  of  gout,  arterial  atheroma,  and  fatty  de- 
generation of  the  heart.  Whether  imperfect  disintegration  of 
albuminous  substances  in  the  liver  is  the  cause  of  lithsemia, 
gout,,  and  atheroma,  as  Dr.  Murchison,  with  good  reason,  sus- 
pects to  be  the  case,*  it  is  certain  that  atheromatous  degenera- 
tion of  the  aorta  and  coronary  arteries  is  the  most  frequent 
precursor  of  fatty  degeneration  of  the  heart 

Poisoning  by  phosphorus  has  been  also  an  occasional  cause 
of  fatty  degeneration  of  the  heart  and  other  viscera.  Several 
examples  of  this  kind  may  be  found  in  the  works  of  Orfila  and 
Taylor ;  and  a  very  striking  example  has  been  published  by  Dr. 
Haber8hon."f-  A  woman,  aged  twenty-eight,  took  by  mistake  a 
quantity  of  rat  poison,  containing  about  five  grains  of  phos- 
phorus. She  exhibited  the  usual  symptoms  of  phosphorus- 
poisoning,  and  died  on  the  fifth  day  after  the  occurrence.  The 
liver,  spleen,  kidneys,  and  heart,  as  well  as  the  voluntary  muscles, 
were  in  a  state  of  fatty  degeneration.  In  the  "  Year-Book  "  of  the 
New  Sydenham  Society  for  1860,  a  case,  published  by  Lewinsky, 
is  referred  to,  in  which  death  followed  the  taking  of  a  large  dose 
of  phosphorus,  and  the  liver  was  found  to  be  "  lardaceous." 

In  the  volume  of  the  same  publication  for  1863,  another  case 
of  the  same  kind  is  quoted  from  the  writings  of  Bucquoy,  in 
which  the  brain  was  found  to  have  undergone  fatty  degenera- 
tion. 

When  due  to  obstruction  of  the  coronary  artery,  or  to  a 
general  cause,  fatty  metamorphosis  would  be  "primary;"  and 
when  dependent  upon  preceding  inflammation,  it  would  be  "  se- 
condary," as  classified  by  Quain.  In  this  latter  category  I  woidd 
include  fatty  transformation  of  the  substance  of  the  heart,  super- 
vening upon,  or  secondary  to,  hypertrophy. 

Doctor  Ponfick  proposes  the  division  of  fatty  degeneration  of 
the  heart  into  the  "  senile"  or  "  plethoric ;"  and  the  "  anaemic." 
The  subjects  of  the  former  are  aged  and  fat,  the  arteries  are  de- 
generate, and  the  costal  and  tracheal  cartilages  are  calcified. 

*  Croonian  Lectures,  British  Medical  JounuUf  1874. 
t  MedicO'Chirwrgical  Transactions,  vol  l.»  1867. 
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The  fibres  of  the  heart  frequently  exhibit  pigmentaiy  6S  well  as 

fatty  change. 

The  subjects  of  the  second,  or  anfemic  form,  are  young  and 
anfemiated.  There  is  slight  fatty  change  of  the  internal  and 
middle  coats  of  the  ai'teriea,  defect  of  red  blood  corpuscles  and 
fibrin,  and  relative  excesa  of  wliite  corpuacles.  He  adds,  that  in 
the  former  cases  the  fatty  change  is  usually  local,  and  in  the 
latter  it  is  general* 

Quain  notices  the  frequent  association  of  recurrent  htemorr- 
hage  with  fatty  degeneration  of  the  heart  in  young  persons,  and 
Virchow  states  that  f^tty  degeneration  of  the  heart  is  a  common 
accompaniment  of  chlorosis.-!" 

Having  thus  shown  that  there  are  two  distinct  forma  of  fatty 
disease  of  the  heart,  and  defined  biiefly  their  genesis  and  ana- 
tomical differences,  I  shall  proceed,  in  the  next  place,  to  give  a 
succinct  but  neceBsarily  imperfect  history  of  the  subject  For 
the  materials  of  this  sketch,  prior  to  1850, 1  am  mainly  indebted 
to  the  able  and  exhaustive  memoir  of  Dr,  Quain.  J 

It  is  necessary,  however,  to  mention  at  the  outset,  that  owing 
to  the  disadvantage  of  a  total  want  of  acquaintance  with,  or  an 
imperfect  appreciation  of,  the  distinction  between  fatty  gi'owth 
and  fatty  degeneration,  under  which  the  early  writers  on  this 
subject  were  placed,  a  certain  amount  of  confusion  and  obscurity 
was  unavoidable  in  their  description  of  symptoms  and  anatomi- 
cal lesions.  Hence,  it  will  be  necessary,  in  the  classification  of 
symptoms  which  have  been  assigned  to  fatty  disease  of  the  heart 
generally,  to  distinguish  carefully  between  those  which  are  proper 
to  the  one  and  to  the  other  form,  respectively. 

Hippocrates  remarks,  that  "  persons  who  are  naturally  very 
fat  are  apt  to  die  earlier  than  tlioae  who  are  slender  ;"§  and 
Celsus,  that  "  wlulst  thin  persons  are  feeble,  fat  persona  ai'e  un- 
euduring."  [| 


•  London  Medical  Raord,  Pabruary  ISth,  1873,  quoted  from  Berliner  KUniiche 
WochenKkrift,  1873. 
tyM.,  January  eth,  1673. 
t  Medicv-Chirargical  Traniactioni,  vol.  xxiiii. 
g  Works  traiudfttetl  by  Adanu,  Ajikoritm  41. 
II  "Gmnle  oorpasinfirmuin  ;  obeinm  htbei  eat  i"  De  Ee  MedKa,]ihBTu.,Ke 
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Galen  alludes  merely  to  the  inconvenience  of  corpulence,  and 
to  the  necessity  and  the  means  for  reducing  it* 

Harvey  describes  the  heart  of  old  Parr,  who  died  in  1635,  as 
laden  with  fat-f- 

Lancisi  likewise  alludes  to  fatty  accumulation  upon  the  hearty 
And  Morgagni  gives  some  examples  of  this  condition,  of  which 
the  following  deserves  special  notice  on  account  of  the  symp- 
tom of  fainting  exhibited. 

A  very  fat  woman,  aged  seventy-five  years,  subject  to  fainting 
fits  {"  qiuisi'deliqvda")  died  suddenly.  The  mediastinum  and 
the  heart  were  loaded  with  fat,  and  death  had  occurred  by  rup- 
ture of  the  left  ventricle  on  its  posterior  8urface.§ 

Corvisart  had  never  seen  an  example  of  fatty  change  of  the 
fibres  of  the  heart,  but  alludes  to  it  as  having  been  witnessed  by 
others.  He  had,  however,  frequently  met  with  examples  of  fatty 
accumulation  upon  the  heart,  and  admits  that  this  condition  may 
be  the  cause  of  sudden  death  || 

It  would  appear,  therefore,  that  to  Corvisart,  although  he  had 
very  little  personal  experience  of  the  disease,  is  due  the  merit  of 
having  been  the  first  to  recognize  the  distinction  between  the 
two  forms  of  fatty  change  of  the  heart. 

Laennec,  whilst  describing  minutely  the  different  forms  of 
"  softening  of  the  heart,"ir  does  not  even  allude  to  accumulation 
of  fat  upon  it,  or  to  fatty  transformation  of  its  substance. 

Doctor  A  Duncan  junior,  in  1816,  published  the  case  of  a 
female,  aged  twenty-two  years,  M'ho  died  rather  suddenly  after 
severe  and  protracted  pain  in  the  region  of  the  heart  The  peri- 
cardium was  found  universally  adherent,  and  the  substance  of 
the  heart,  to  the  depth  of  two-thirds  of  its  thickness,  replaced 
by  fat** 

In  1818  Cheyne  published  his  well  known  case,  which  merits 
special  notice  in  a  historic  summary  of  this  subject,  because  cer- 

*  MeikoduB  Medendi,  liber  xiv.,  c  xv, 
f  Works  translated  by  Willis,  Sydenham  Society,  p.  590. 
t  Dt  Motu  Cordis,  B<ma,  1728,  p.  55. 

§  De  Sedibus  et  Causis  Morhorvm,  epistola  xxvii.,  obsenration  2. 
II  The  Diieaaes  of  the  Heart,  Hebb's  translation,  pp.  166  and  16S. 
IF  Auacultation  Mediate,  torn,  ii.,  p.  533. 
**  Edinburgh  Medical  and  Surgical  Journalf  1816. 
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tain  specific  symptoms  are  here  for  the  first  time  noticed  in  con- 
nexion with  a  fatty  condition  of  the  heart 

A  full,  stout,  and  florid  man,  aged  sixty  yeai«,  addicted  to  the 
pleasures  of  the  table,  gouty,  and  subject  to  occasional  attacks 
of  catarrh,  exhibited  for  the  last  few  years  of  his  life  cedema 
about  the  ankles  in  the  evening,  and  occasional  intermittence  of 
the  pulse. 

After  a  long  and  fatiguing  walk  he  had  fluttering  and  palpita- 
tion of  the  heart,  followed  by  a  "  fit,"  which  was  believed  to  be 
apoplectic,  in  which  he  lost  consciousness;  and  the  pulse  became 
irregular  and  unequal  For  this,  which  was'  followed  by  a  sense 
of  fulness  and  pain  in  the  head,  he  was  bled  to  nearly  twenty- 
eight  ounces  within  a  period  of  little  mora  than  an  hour ;  and 
shortly  afterwards  he  had  fifteen  leeches  apphed  to  the  head. 

Under  this  treatment  he  recovered,  save  as  to  the  pulse,  which 
continued  irregular  and  unequal.  The  feet  and  legs  soon  after- 
wards became  swollen,  and  he  had  a  slight  attack  of  articulai- 
gout.  He  survived  the  fit  about  two  months,  and  for  the  last 
few  days  of  his  life  the  respiration  was  irregular ;  it  would  cease 
for  a-quart«r  of  a  minute,  then  be  feebly  resumed,  increase  gra- 
dually in  rate  and  energy,  and  then  gradually  subside  till  it  was 
agaui  suspended.  In  Cheyue's  words :  "  For  several  days  bis 
breathing  was  irregular;  it  would  entirely  cease  for  a-quarter  of 
a  minute ;  then  it  would  become  perceptible,  though  very  slow ; 
then,  by  degrees,  it  became  heaving  and  quick;  and  then  it  would 
gradually  cease  again.  This  revolution  in  the  state  of  the  breath- 
ing occupied  about  a  minute,  during  which  there  were  about  thirty 
acta  of  respiration."  Shortly  before  death  he  became  heiuiplegic 
(right)  and  aphasia  The  brain  was  found  congested  over  the 
left  hemisphere.  Two  ounces  of  aerum  had  collected  in  the  peri- 
cardium. The  heart  was  three  times  its  natural  size,  and  the 
right  ventricle  was  entirely  converted  into  fat  iu  its  lower  part, 
and  very  thin  superiorly.  The  left  ventricle  was  greatly  dilated 
and  converted  into  fat,  save  its  internal  reticular  part  and  papil- 
lary muscles. 

The  valves  were  all  healthy,  but  "  tlie  aorta  was  studded  with 

steatomatous  and  earthy  concretions,"*    The  remarkable  change 

■  DuUin  Uoipilal  lUporti,  vol.  ii..  p.  2lfl. 
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in  the  rhythm  of  respiration,  of  which  this  case  presents  the 
first  example  on  record,  was  due,  not  to  the  condition  of  the 
heart,  but  to  that  of  the  aorta,  as  will  appear  in  the  sequel 

Doctor  Gratiloup,  of  Bourdeaux,  gives  the  case  of  a  curate 
of  that  town,  who  died  suddenly  whilst  in  bed.  On  examina- 
tion of  the  body,  the  heart  was  found  greatly  loaded  with  fiit, 
and  death  had  resulted  from  rupture  of  the  right  auricle.* 

Mr.  Adams  is  the  next  writer  who  illustrated  this  subject  by 
cases  and  remarks,  which,  studied  even  in  the  light  of  present 
knowledge,  will  be  admitted  by  all  candid  readers  to  possess 
extraordinary  merit  for  originality  and  accuracy."!* 

All  Mr.  Adams'  cases,  like  those  hitherto  noticed,  are  exam- 
ples of  fatty  growth.^  He  describes  accumulated  fat  on  the 
heart,  a  thin  layer  of  muscle  only  remaining  internally,  and 
expresses  the  opinion  that  death  in  such  cases  may  be  sudden, 
and  preceded  by  the  usual  symptoms  of  apoplexy.  The  two 
following  cases  are  examples  : 

A  gentleman  sixty-eight  years  of  age,  had,  in  the  course  of 
seven  years,  no  less  than  twenty  pseudo-apoplectic  fits,  in  which 
the  breathing  was  stertorous  and  irregular,  and  the  pulse  slow ; 
but  no  paralysis  had  succeeded.  He  was  usually  heavy  and  le- 
thargic, and  the  memory  failed  at  the  approach  of  these  fits.  At 
the  autopsy,  both  ventricles  were  found  laden  with  fat,  mus- 
cular tissue  to  the  depth  of  a  line  only  remaining  on  the  internal 
surface. 

A  physician,  aged  sixty-eight  years,  who  had  had  fainting  fits 
with  momentary  loss  of  consciousness  several  times  in  the  course 
of  the  last  ten  years  of  his  life,  was  suddenly  seized  with  pain  in 
the  chest,  vertigo,  and  dyspnoea,  on  making  an  unusual  efibrt 
with  his  arms  liftiBd  above  his  head.   For  six  weeks,  during  which 

*  Archives  0/rUrales  de  Mtdedne,  1822. 

f  Dublin  Hospital  Reports^  vol.  iv.,  1827. 

X  Doctor  Ormerod  haa  stated  incorrectly,  that  the  caies  published  in  Dublin,  prior 
to  1849,  were  examples  of  fatty  degeneration,  which  he  designatee  as  "  the  DoUin 
form  "  of  fatty  heart.  I  have  carefuUy  looked  into  all  the  cases  recorded  in  Dnblin, 
and,  with  the  exception  of  those  published  by  Drs.  Townsend  and  Stokes,  I  have 
failed  to  discover  amongst  them,  previous  to  1849,  any  examples  of  fattif  degenera- 
iioTif  entitled  to  be  so  regarded  from  the  description  of  them  given  by  their  authors. 
Of  fatty  growth,  the  cases  published  in  Dublin  before  that  date  are  numerous  ;  and 
since  then,  both  forms  have  been  amply  illustrated  by  the  Dublin  SchooL 
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he  lived  subsequently,  there  was  no  ptJse  to  be  felt  in  any  of 
the  arteries  of  hia  body,  and  no  cai^diac  impulse  beyond  slight 
fluttering.  He  died  worn  out,  and  in  a  state  of  come.  The 
heart  waa  found  large,  and  loaded  with  fat ;  the  aortic  valves 
were  completely  calcified,  and  the  first  inch  of  the  coronary 
arteries  was  calcified  and  entirely  closed. 

Doctor  Townaend  published*  two  cases  of  suddeu  death  by 
rupture  of  the  left  ventricle  in  aged  subjects.  The  walls  of  the 
left  ventricle  were  "  pale,  soft,  and  flabby,"  and,  in  the  seat  of 
mptiu^,  in  an  advanced  state  of  fatty  degeneration.  At  the  base 
of  the  heart,  and  in  the  sulci,  there  was  a  thick  layer  of  fat ;  and 
the  walla  of  the  right  ventricle,  which  was  more  than  half  an 
inch  tliick,  was  composed  of  fat,  with  a  layer  of  muscle,  of  only 
the  thickness  of  paper,  on  its  internal  surface.  In  both  these 
cases  the  coronary  arteries  were  extensively  calcified  and  par- 
tially closed.  To  this,  as  the  cause  of  imperfect  nutrition  of  the 
heart,  Dr.  Townseud  attributes  the  fatty  change  which  the  oi^u 
had  undergone.  He  likewise  adverts  to  the  absence  of  ulceration 
in  the  seat  of  rupture,  and  dwells  upon  the  adequacy  of  fatty 
deposition  and  softening  of  the  walls  of  the  heart,  to  account  for 
this  accident 

Doctor  C.  J.  B.  Williams  alludes  to  the  subject  of  fatty  soft- 
ening of  the  heart."!" 

Professor  R.  W.  Smith  was  the  next  contributor  to  the  eluci- 
dation of  this  subject.  He  published  two  remarkable  cases,  in 
which  death  occurred  so  soon  after  admittance  to  liospital,  that 
no  opportunity  was  presented  for  noting  symptoms.  In  both 
cases  tlie  heart  was  laden  with  adeps,  and  /nc  oil  was  found  in 
the  blood.  He  expressed  the  opinion,  since  confirmed  by  the 
highest  authorities  in  pathology,  that  the  free  oil  found  in  the 
blood  in  these  cases  was  of  "  constitutional  origin,"  and  due  to 
imperfect  assimilation,  being  an  excess  of  the  fat  normally  found 
in  the  blood.| 

Doctor  Latham,  in  1839-40,  recorded  four  cases,  all  of  which 
were  good  examples  of  fatty  accumulation  and  fatty  degenera- 

•  Dullin  J'tamal  nf  Medical  and  Chrmieal  Scienct,  1832,  vol,  L,  p,  IflS. 

f  Patholesj/  uncJ  Diaipun'it  of  Dlttata  0/  Ikt  Chal,  tliird  edition,  I83S,  p.  191. 

;  DvUin  Jmimal,  vol.  ii„  July  Ist,  1S38. 
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tion  combined.  All  four  patients  were  males,  and  over  sixty 
years  of  age,  and  two  at  least  of  the  four  were  gouty.  Two  of 
the  patients  were  subject  to  fainting  fits ;  and  in  these,  circum- 
scribed  aneurism  of  the  left  ventricle  existed  in  conjunction 
with  a  fatty  state  of  the  heart,  but  rupture  of  the  heart  had  not 
taken  place,  and  death  occurred  by  syncope.  In  the  two  re- 
maining cases,  rupture  of  the  septum  ventricularum  was  the 
immediate  cause  of  death;  one  of  the  patients  surviving  the 
occurrence  of  this  accident  eighteen  hours,  and  the  other  three 
days,  as  judged  by  the  final  symptoms.  Both  these  patients  had 
had  one  or  more  attacks,  resembhng  angina  pectoris,  in  their  last 
illness. 

Doctor  Latham  held  that  a  fatty  state  of  the  heart,  however 
advanced,  did  not  admit  clinically  of  positive  diagnosis;  its 
symptoms  and  signs  warranted  only  "a  probable  conjecture;" 
and  even  these  were  due,  not  to  the  structural  alteration  in  the 
heart,  but  to  the  associated  condition  of  dilatation  which  usually 
supervenes  at  an  advanced  stage  of  the  afiection.* 

Four  years  later,  Mr.  Carmichael  published  an  example  of 
both  forms  of  fatty  change  of  the  heart  combined  in  the  same 
individual  A  clergyman,  aged  upwards  of  sixty  years,  temper- 
ate, but  for  a  long  time  subject  to  palpitation  and  fainting  fits, 
died  suddenly,  with  symptoms  of  apoplexy,  whilst  at  a  wedding 
breakfast. 

On  the  day  succeeding  that  on  which  he  died,  the  superficial 
veins  of  the  forehead  became  turgid  with  air,  and  crepitant 
The  heart  was  covered  with  fat ;  the  walls  of  the  right  ventricle, 
reduced  to  two  lines  in  thickness,  were  almost  entirely  composed 
of  fat,  the  remaining  muscular  tissue  being  greasy  and  readily 
broken  down.  The  left  cavities  presented  a  similar  condition, 
but  in  a  less  degree."^ 

In  the  same  session  (1840-41),  Mr.  Fleming  communicated  to 
the  Pathological  Society  the  particulars  of  a  case  of  a  similar 
character,  but  more  valuable,  because  of  the  history  of  the 
patient's  last  illness,  extending  over  several  months,  which  he 
possessed.     A  gentleman,  aged  forty-five  years,  was  rather  sud- 

•  Lectures,  vol.  ii.,  lecture  xxvi. 

+  Proceedingt  of  the  Pathological  Society  of  DMin,  Senion  18i0-41. 
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denly  seized  with  nocturnal  dyspncea  and  palpitation,  and 
shortly  afterwards  with  loss  of  consciousness  and  hemiplegia. 
This  latter  attack  lasted  five  hours,  and  during  its  continuance 
the  pulse  was  nearly  imperceptible.  Under  the  use  of  a  mustard 
foot-bath,  a  sinapism  to  the  nape,  and  the  admiuistration  of 
camphor  and  ammonia,  recovery  took  place.  There  were  four 
similar  attacks  between  March  and  November,  all  of  which 
were  attended  with  jaundice,  and  were  successfully  treated  in 
the  same  way.  The  heart's  action  was  strong,  and  accompanied 
with  bruit  de  souffiet ;  the  radial  pulse  waa  small  and  feeble, 
and  occasionally  imperceptible.  The  application  of  even  a  single 
leech  caused  alarming  weakness,  and  there  was  extreme  intole- 
rance of  opium ;  death  was  caused  by  another  disease,  The 
mitral  valve  was  thick  and  incompetent,  the  left  auriculo- 
ventricular  opening  very  lai'ge,  and  there  was  excentric  hyper- 
trophy of  the  left  ventricle.  The  lungs  were  congested,  partially 
emphysematous,  and  contained  some  apoplectic  nodules.  Tlie 
state  of  the  substance  of  the  heart  was  not  mentioned ;  but,  from 
the  symptoms,  I  think  it  may  he  regarded  as  fatty. 

Doctor  Stokes  recorded  the  particulars  of  a  case  of  sudden 
death  by  syncope  in  a  man  aged  fifty  years,  with  haggard  ex- 
pression of  face,  weak,  but  regular  pulse,  and  feeble  action  of 
the  heart,  the  sounds  being  faint,  but  distinct.  The  right  ven- 
tricle was  found  loaded  witli  fat,  the  left  ventricle  soft  and 
flabby,  and  the  valves  all  sound.* 

In  1846  the  following  case  was  likewise  noted  by  the  same 
observer.  A  man  aged  fifty  years  was  admitted  into  the  Meath 
Hospital.  He  was  very  weak.  The  pulse  varied  from  36  to  40, 
but  was  regular.  A  systolic  munnur  existed  in  the  ascending 
aorta,  loudest  at  the  right  second  costal  cartilage,  Death  was 
sudden.  The  heart  was  soft  and  flabby,  and  covered  by  a  tliick 
layer  of  fat  Tlie  aortic  valves  were  diseased,  and  the  orifice 
narrowed.     The  aorta  was  atheromatous.-f- 

Vicq-d'Azyr,!  and  Partridgeg,  in  1847,  pubhshed  examples 

*  PnxtcdirigtofPaAologiMil8ocicty,'iioveta'Dvr251ii,l&iZ  ;  DMrnJatmal, yoX.i., 
neo  leriea,  p.  191. 

\  The  Dittatti  af  tlu  Htart  and  Aorta,  p,  S12. 

X  CEuvm  par  Moreav,  torn,  v.,  p,  3fiS. 

§  Mtdimt  Ga:rtu,  1817.  p.  811. 
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of  fatty  degeneration  of  the  voluntary  muscles  £rom  paialysis; 
and  in  the  same  year  Mr.  Paget's  important  lectures,  illiurtrotiye 
of  the  same  subject,  appeared.* 

Doctor  Bellingham  exhibited  before  thQi^Siiigical  Society  of 
Dublin  an  example  of  fatty  accumulation  on  the  heart,  e^>eciaUy 
on  the  right  ventricle,  with  double  aneurism  of  the  arch  of  the 
aorta,  taken  from  the  body  of  a  man  aged  twenty-seven,  who  died 
suddenly  in  a  state  of  syncope.    During  life  this  man  had  exhi- 
bited no  symptoms  indicating  a  fatty  condition  of  the  heart-f- 
in the  same  year,  and  before  the  same  Society,  Dr.  Hemy 
Kennedy  read  a  valuable  paper  on  the  subject  of  fatty  disease 
of  the  heart ;  but  chiefly  in  advocacy  of  the  treatment  of  that 
disease  by  bodily  exercise.   He  gave  the  particulars  of  two  cases, 
which  seemed  to  be  examples  of  the  compound  form  of  the  affec- 
tion ;  that  is,  of  fatty  accimiulation  and  fatty  degeneration  com- 
bined.    In  both  cases  the  patients  were  of  advanced  age,  and 
subject  to  fainting  fits  without  loss  of  consciousness.  J 

In  the  discussion  of  Dr.  Kennedy's  paper.  Professor  Harrison, 
while  dissenting  from  the  plan  of  treatment  recommended,  ex- 
emplified the  danger  of  exercise  in  fatty  disease  of  the  heart,  by 
reference  to  the  case  of  an  old  gentleman  who,  whilst  making  a 
journey  in  his  carriage,  suddenly  died  in  consequence  of  a  jolt 
of  the  vehicle.  The  heart  was  found  laden  with  fat,  and  its  sub- 
stance in  a  state  of  fatty  degeneration. 

Doctor  Latham  Ormerod  in  this  year  (1849)  formally  recog- 
nized two  distinct  varieties  of  fatty  change  in  the  heart ;  viz., 
fatty  accumulation  on  the  heart  in  fat  persons,  and  fatty  degene- 
ration of  its  substance.§  The  latter  form  was  that  which  was 
especially  treated  of  in  his  memoir.  This  he  describes  as  exhi- 
bited in  fawn-coloured  patches  on  the  inner  or  outer  surface  of 
the  heart ;  and,  microscopically  examined,  these  patches  are  seen 
to  exhibit  the  following  changes.  The  fibres  immediately  ad- 
joining show  interruption  in  the  continuity  of  the  transverse 
striae,  which  now  appear  as  transverse  lines  of  dark  dots ;  more 

*  London  Medical  Ocuxtte,  1847,  lectures  ▼.  ftnd  tI 
+  Dublin  Medical  Press,  vol.  xxi.,  April,  1849. 
t  Ibid.,  vol.  xxii.,  December,  1849. 
§  London  Medical  Gazette,  voL  ix.,  p.  789. 
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internally  tbe  intervals  between  the  dots  are  longer,  and  the 
latter  assume  a  linear  arrangement  in  the  length  of  the  fibre ; 
and  still  nearer  the  centre  they  are  scattered  irregularly,  con- 
stituting the  "  granular  condition,"  or  granular  stage.  Towards 
the  centre  of  tlieso  patches  oil  dots  appear  at  distant  intervals, 
and  finally  they  take  the  place  of  the  dark  granules  within  the 
sarcolemma ;  this  is  the  "  fatty  stage."  The  condition  just  de- 
scribed he  declares  he  bos  never  met  with  in  the  auricles.  He 
denies  chemical  "  conversion"  into  fat ;  but  admits  a  "  substitu- 
tion" of  fatty  for  the  disintegrated  muscle-particles  in  the  pro- 
cess of  nutrition. 

In  1853,  Paget'a  great  work  appeared,  in  which,  amongst  many 
subjects,  that  of  fatty  changes  in  the  heart  1.5  fully  considered.* 

In  1854,  Dr  Stokes'  valuable  cliuical  treatisef  was  published ; 
in  it  fatty  change  of  the  heart  in  its  two  forms  is  araply  dis- 
cussed and  illustrated.  Since  that  date  the  contributions  to  the 
pathology  and  the  clinical  history  of  fatty  disease  of  the  heart 
have  been  very  numerous,  and  the  affection  may  be  considered 
to  have  taken  a  recognized  position  in  nosology. 

The  two  forms  of  fatty  change  of  the  heart  are  usually,  but 
not  always  associated,  and  the  apparently  opposite  circumstances 
iinder  which  they  are  met  with  may  serve  to  explain  both  the 
rule  and  the  exceptions. 

Fatty  growth  upon  the  heart  is  most  frequently  asisoeiated 
with  general  obesity,  and  occurs  at  that  period  of  hfe,  and  in 
that  class  of  society,  in  which  deposition  of  fat  is  of  ordinary 
occurrence  in  the  natural  or  physiological  order.  But  l>eyond  a 
certain  limit,  obesity  is  not  compatible  with  the  active  nutrition, 
or  the  functional  \'igour  of  muscle,  because  of  the  impediment  to 
muscular  exorcise,  and  the  consequent  impairment  of  muscular 
nutrition,  wluch  it  involves.  In  many  instances,  also,  it  is  asso- 
ciated with  the  gouty  diathesis  and  the  attendant  atheromatous 
change  in  the  arteries,  by  which  the  nutrition  of  tissue  is  di- 
rectly interfered  with  through  an  inadequate  supply  of  blood. 

*  Lectaret  on  Sarff(aii  Pathology,  vol.  L,  p.  C3,  et  tfjaml.     la  lome  valuable  lec- 
tures published  in  Ihe  ^onrfon  Ueditid  Giattte  several  j ears  previouily,  Mr,  Paget 
■  hnd  tall;  recognized  the  diatinctiou  between  Fatt;  growth  and  tatty  metaroarphiMua. 

f  Tht  Dittaia  of  ihe  Htart  and  Aorta. 
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In  mauy  cases,  likewise,  by  the  mere  weight  of  incumbent  fat, 
muscle  lunlergoea  abaorption  and  atrophy ;  and  where,  as  most 
frequently  happens,  these  concomitant  changes  are  met  with  in 
the  heart,  even  the  residue  of  muscular  substance  is  unsound. 
Nevertheless  the  portion  of  muscular  fibre  as  yet  unaffected  by 
the  pressure  of  the  adipose  mass,  may,  if  iminfluenced  by  the 
other  causes  of  malnutrition  previously  mentioned,  be  actually 
found  in  a  state  of  textural  integrity.  This  condition  ia,  how- 
ever, strictly  exceptional,  and  a  good  iUustration  of  it  ia  pre- 
sented in  the  subjoined  engraving  (Fig.  XXXIV.)  from  the  heart 


FiQ.  XXXIV. 


Fai  cells  and  miutiulai'  Sbre ;  mapuGcd  S4  diamiten.    Mr.  I 


of  Mr.  B.  (vide  Aneurism).  It  will  be  observed  that  whiUt  the 
accumulated  fat  has  caused,  by  its  pressure,  all  but  complete  ab- 
sorption of  the  walls  of  the  right  ventricle,  or  at  least,  has  re- 
placed the  muscular  substance  of  the  walls  nearly  to  their  entire 
depth,  the  thin  muscular  layer  which  remains  is  lustolo^cally 
sound-  It  is  further  noticeable  that  the  line  of  union  between 
the  adipose  substance  and  the  muscular  structure  of  the  heart  is 
quite  abrupt,  and  that  no  fatty  infiltration  of  the  latter  has  taken 
place.  In  Fig.  XXXV.  the  adipose  tissue  from  the  surface  of  the 
same  heart  is  represented  still  more  highly  magnified;  and  in  the 
next  engraving  (Fig.  XXXVI.)  the  unaltered  muscular  fibre, 
equally  magnified,  is  represented, 
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F.it  celln  :  X  210  dinmeters.     Mr.  B. 
Fic,  XXXVI. 


In  thia  case  there  were  present  none  of  tlie  ordinary  symptoms 
of  fatty  disease  of  the  heart,  except  the  comparatively  insignifi- 
cant one  of  weak  pulse ;  and  no  physicol  sign  indicative  of  that 
condition,  with  the  single  exception  of  a  feeble  first  sound. 
Death  took  place  by  rupture  of  a  large  aneurism  of  the  aorta 
into  t!ie  pericardium. 

Judging  from  the  experience  afforded  by  this  single  example 
of  fatty  growth  upon  the  heart,  causing  absorption  in  great  port 
of  its  proper  structm-e,  but  unattended  with  fatty  infiltration  or 
fatty  degeneration  of  that  portion  of  the  muscular  wall  which 
remained  (and  it  is  the  only  one  of  the  kind  which  has  come 
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under  my  notice),  I  would  say  that  simple  accumulation  of  fat 
upon  the  heart  is,  j?er  se,  unannounced  by  evidence,  either  gene- 
ral or  special,  sufficient  to  warrant  a  positive  diagnosis.  In  all 
the  examples  of  sudden  death  by  simple  syncope,  or  by  rupture 
of  the  heart,  associated  with  epicardial  growth  of  fat,  which  I 
have  met  with  or  seen  recorded,  there  was  reason  to  conclude, 
where  a  positive  statement  to  that  effect  was  not  made,  thafc  the 
muscular  substance  of  the  heart  had  undergone,  in  a  greater  or 
less  degree,  the  change  of  fatty  degeneration.  Thus,  it  wiU  be 
found  that  the  muscular  structure  of  the  organ  was  represented 
as  being  fawn-coloured,  easily  torn,  or  soft  and  flabby.  Any  one 
of  these  statements  would  justify  the  suspicion  of  fatty  change 
of  the  muscular  fibres. 

Fatty  growth  upon  the  heart  is  usually  traceable  to  causes 
identical  with  those  which  give  rise  to  general  obesity;  especially 
to  sedentary  habits,  and  indulgence  in  spirituous  liquors. 

True  fatty  degeneratian,  or  transformation  of  the  muscular 
fibres  of  the  heart,  is  a  much  more  serious  affection,  and  differs 
from  the  preceding  genetically  as  well  as  histologically. 

The  pathology  of  this  form  of  the  affection,  quite  irrespectively 
of  the  estimiate  which  may  be  formed  by  individuals  of  the  value 
of  pathological  doctrines  generally,  is  of  undoubted  importance  in 
regard  to  its  probable  issue  and  treatment. 

Doctor  Latham  Ormerod  maintained  that  fatty  degeneration  is 
the  product  of  a  veritable  perversion  of  nutrition,  attended  with 
sub-oxidation  of  the  food  and  of  the  tissues,  and  resulting  in 
the  deposition  of  morbid  fat  or  olein.*  He  denied  the  identity 
of  adipocire  with  the  product  of  fatty  degeneration. 

This  is  likewise  the  opinion  of  M.  Ch.  Robin,  who  designates 
the  change  as  "  fatty  substitution."f 

Mr.  Paget,  on  the  contrary,  is  of  opinion  that  it  results  from  a 
defect  of  nutrition,  and  consequent  chemical  changes  of  tissue  of 
an  atrophic  character.J 

Eindfleisch,  as  already  stated,  holds  the  same  opinion. 

Doctor  Quain  regards  the  change  as  physical  or  chemical,  and 

♦  St.  Bartholomew* 9  Hospital  Reports,  vol.  iv.,  1865. 

t  Chimie  Anatomiqiie  ;  see  Flint,  Diseases  of  the  Heart,  second  edition,  1870,  p.  97. 

t  Lectm^  on  Surgical  Pathdogy,  1853,  vol.  I,  p.  98. 
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analogons  to  the  decay  of  dead  structures  outside  the  body.  It 
is,  therefore,  in  his  opinion,  closely  allied  to,  if  not  identical  with, 
adipociroua  transformation.* 

I  believe  that  fatty  degeneration  of  muscle  is  a  veritable  necro- 
biosis, differing  only  in  degree  from  the  changes  which  take  place 
when  the  controlling  influence  of  tissue-vitality  has  been  entirely 
withdrawn.  In  the  former  case,  the  process  of  tissue-deatb  is 
slow  and  progressive,  under  the  modifying  influence  of  a  feeble 
and  inadequate  nntrition.  In  the  latter,  nutrition  being  entirely 
and  finally  suspended,  it  is  rapid  and  complete. 

The  circiunstances  which  so  impair  the  nutrition  of  the  heart, 
as  to  induce  fatty  transformation  of  iti  substance,  may  be  local 
or  general.  In  the  former  case  the  transit  of  nutrient  material 
is  mechanically  obstructed,  as  by  calcilication  or  occlusion  of  the 
coronaiy  arteries,  or  some  of  their  branches.  Thus  a  laiger  or 
smaller  district  of  muscle,  according  to  the  extent  of  arterial 
disease,  or  the  size  of  the  vessel  affected,  may  be  partially  or 
wholly  deprived  of  pabulum,  and,  under  the  influence  of  vital  or 
physical  agency,  assume  new  forms  according  to  its  chemical 
affinitiea. 

Most  authorities  are  agreed  that  a  similar  series  of  changes 
may  be  induced  by  antecedent  inflammation  of  the  substance  of 
the  heart  Hence  the  gravity  of  myocarditis.  Bouillaud,  Hopo, 
Virchow,  and  Eindfleisch  advocate  tliis  view.f 

Virchow  maintains  that  dilatation  of  the  heart,  as  implying 
antecedent  irritation  or  sub-inflammation  of  its  substance,  has  a 
similar  effect. 

The  constitutional  causes  of  fatty  degeneration  of  the  heoit  are 
such  as  interfere  with  gcnei-al  nutrition.  Amongst  these  may  be 
mentioned,  long  continued  inadequate  supply  of  food,  especially 
if  associated  with  severe  physical  labour,  recurrent  haemorrhage, 
and  tubercular  or  cancerous  marasmus. 

Drs.  Ormerod  and  Quain  call  special  attention  to  the  frequent 
association  of  fatty  degeneration  of  the  heart  with  habitual  loss 
of  blood.     Of  this  I  have  noted  several  examples. 

•  Medico- Ckinrtpcl  Tnaaacliimi,  vol.  imiii.,  18S0, 

+  Waener,  on  the  authority  of  Keynaml,  etates  that  fatty  degeneration  followed 
periranlitiB  in  aerenteen  out  of  Uiirty-Bve  caaca  in  hii  practice.  (See  Flint,  ZKmura 
"/  ikr  Eiart,  IS70,  p.  »8). 
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The  above  mentioned  general  causes,  having  reference  to  insuf- 
ficient nutriment  and  excessive  labour  of  body,  apply  especially  to 
the  poor  and  working  classes.  On  the  other  hand,  those  of  a  local 
character,  involving  atheromatous  or  calcareous  transformation 
of  the  coronary  arteries,  and  inflammatory  softening  of  the  heart, 
are  found  to  operate  in  about  equal  proportion  upon  the  rich  and 
gouty,  and  the  poor  and  ill  fed  members  of  the  community. 

Thus,  whilst  excessive  deposit  of  fat  upon  the  heart  is  the 
almost  exclusive  appanage  of  the  rich,  fatty  degeneration  of  its 
substance  without  excessive  superficial  deposit,  is  apportioned 
about  equally  between  the  rich  and  the  poor.  When  it  is  re- 
membered that,  in  the  great  majority  of  examples  of  fatty  growth 
upon  the  heart,  fatty  degeneration  of  its  muscular  structure  like- 
wise exists,  it  will  be  conceded  that  the  wealthy  classes  of  so- 
ciety enjoy  an  unenviable  preeminence  in  reg£ird  to  liability  to 
fatty  disease  of  the  heart. 

This  conclusion  is  not  quite  in  accord  with  that  at  which 
Quain  has  arrived.  Of  forty-eight  cases  of  both  forms  of  fatty 
change  of  the  heart,  respecting  which  he  has  noted  the  class  of 
society  to  which  the  patient  had  belonged,  sixteen  were  of  the 
upper,  fourteen  of  the  middle,  and  eighteen  of  the  lower  class. 

The  process  of  fatty  transformation  of  the  heart  may  be  con- 
veniently divided  into  three  stages,  as  determined  by  microscopi- 
cal inspection  :  namely,  the  stage  of  granular  transfoi^maiion  of 
the  fibres,  that  of  their  substitviion  by  oil  drops,  and  the  stage  of 
their  obsolescence.  Dr.  Ormerod  maintains  that  the  granular  is 
distinct  from  the  fatty  change,  and  involves  no  increase  of  oil  in 
the  muscular  substance.  In  this  opinion  I  cannot  agree  wdth 
him,  and  I  find  myself  rather  in  accord  upon  this  point  with 
Drs.  Quekett  and  Quain,  who  regard  the  granular  transformation 
of  the  muscular  fibres  as  representing  the  first  stage  of  their  con- 
version into  fat* 

In  this  stage,  the  muscular  fibres  are  well  defined  in  outline, 
and  present  transverse  striation  with  the  usual  distinctness  over 
a  greater  or  less  extent  of  the  field  of  vision,  but  inversely  as  the 
progress  in  histolytic  change  actually  made.  Over  a  variable 
portion  of  the  field,  likewise,  and  directly  as  the  advance  of  fatty 

*  Lectures  on  Hittoloffy,  p.  196,  and  loco  cUat, 
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change,  the  transverse  markings  of  the  fibres  are  interrupted,  and 
represeuteil  by  lines  of  dark  molecules  at  right  anglea  with  the 
axis  of  the  fibrea.  In  certain  parts  of  the  same  section,  and  in- 
dicating a  more  advanced  degree  of  change,  these  transveree 
lines  of  dark  molecules  are  replaced  by  longitudinal  raws  of 
similar  bodies ;  this  is  apparently  due  to  the  twofold  cause  of  de- 
rangement of  mutual  apposition  of  the  fibres,  and  conversion  of 
entire  fibrils  or  strings  of  sarcous  elements  into  minute  oil  dots. 
The  condition  indicated,  under  the  various  transitional  changes 
just  mentioned,  is  represented  in  a  preceding  engraving.  Fig. 
XXXI.,  p.  653,  shows  the  granules  at  a  very  early  period,  when 
the  parallelism  of  the  transverse  series  is  scarcely  deranged ;  and 
Fig.  XXXVII.  (Mary  A.)  subjoined,  shows  the  granular  transfor- 
mation in  a  still  more  advanced  stage. 

Fig.  XXXVII. 


Gnnular  degencntioD. 

(ft)  Early  atagp  ;  ciiaintegriktioii  of  traoBTerse  Btrire  into  granules. 

(n)  A  more  odFanceil  stage  ;  lougitudmol  arrkngeiniDt  of  granulcB. 

X  223  D.    Cit«e  Gl  (Mar;  A.]. 

In  the  further  progress  of  change,  the  minute  dark  granules 
coalesce  and  form  larger  spherules  or  oil  dots,  distinguishable  by 
a  luminous  centre  and  a  dark  outline.  These  differ  considerably 
in  size,  and  are  disposed  at  unequal  inter^'als  in  the  length  of  the 
fibre.  They  are  usually  crowded  around  the  nucleus,  as  noticed 
by  Paget  and  Eindfleisch.  The  latter  assumes,  but  in  my 
opinion  incorrectly,  that  the  appearance  is  due  to  the  diffusion 
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of  oil  amongst  the  fibrils,  and  its  accumtilatioii  in  the  interstices 
formed  around  the  nucleus  by  their  divarication.  It  ia  not  diffi- 
cult to  satisfy  one's  self  that  the  molecules  of  oil,  when  thus  aggre- 
gated, are  still  within  the  limits  of  the  fibrillary  walls,  and  though 
grouped  around  the  nucleas,  preserve  the  linear  arrangement  of 
the  fibrils.  This  crowding  of  the  oil  dots  within  their  respective 
fibrils,  I  incline  to  attribute  rather  to  the  vital  or  nutritive  at- 
traction of  the  nucleus  than  to  a  simple  mechanical  agency.  In 
a  more  advanced  state  of  transformation,  what  may  be  desig- 
nated the  third  stage,  or  that  of  obsolescence  after  Ormerod, 
the  fibrils  would  seem  to  have  undergone  solution,  and  the 
contained  oU  to  have  become  diB'used,  forming  large  oil  drops 
within  the  sarcolemma.  All  appearance  of  definite  structure 
in  the  fibre  is  now  utterly  effaced ;  large  portions  of  it  present 
a  perfect  blank,  and  in  these  situations,  as  determined  by  its 
still  well  defined  outline,  it  is  reduced  in  diameter,  whilst  it  is 
enlarged  or  bulged  out  in  those  portions  where  the  oil  drops 
have  congregated.  It  rarely  happens  that  this  advanced  degree 
of  change  has  extended  beyond  a  very  limited  area,  because  its 
further  progress  is  usually  interrupted  by  death,  ariaing  from 
rupture  of  the  heart  where  it  has  been  attained,  or  from  syncope 
without  apparent  disintegration  of  structure.  The  accompany- 
ing engravings  (Figs.  XXXVIII.  and  XXXIX.,  John  McD.) 
show  the  several  anatomical  peculiarities  of  the  second  and 
third  stages  just  described.  Where  fetty  degeneration  is  due 
to  obstruction  of  minute  branches  of  the  coronary  arteries, 
its  area  is  often  very  limited      It  not  unfrequently  also  ap- 

Fia   XXXVIII 


John  McD.     X 
Palty  degencntiDii  (eul;  stage).    Seo  Cue  67. 
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JohD  McD. 

(1)  Tmnsvoree  Boeticm  ot  fibre ;  asreuleoima  viBllilo  naJ  partiaJlj'  eol!ai«&t,  willi 

nutoeroiu  cBCKped  oil  dota, 

(2)  Tranaverse  aection  of  fib™  ;  Barcolenuoa  not  YJaiblo. 

(S}  A  fragment  of  a  Gbro  seen  in  length,  showing  pu'tial  olwoleacenoo.  The  oil 
dropi  &re  coUeoted  in  group!  in  Uie  situation  of  the  nuclei ;  but  moat  of  Uvem 
Imve  BKap«]  from  the  uroolemmo.     See  Cttie  G7. 

peara  upon  the  inner  or  outer  surface  of  the  heart,  in  the  form 
of  light  fawn-coloured  spots,  varying  in  size  from  the  dia- 
meter of  a  pin's  head  to  that  of  a  split  pea  Tliis  appearanco 
is  most  frequently  observed  on  the  papUlary  muscles  and  fleshy 
columns,  and  is  most  probably  due  to  antecedent  endocarditis 
or  pericarditis,  as  the  neighbouring  serous  surface  is  generally 
opaque,  and  the  endothelium  tMckened.  In  either  case,  these 
limited  areas  present,  as  it  were  in  concentric  circles,  the  dif- 
ferent stages  of  fatty  transformation  above  described ;  the  outer 
zone  exhibiting  the  earliest  condition  of  gramJar  change,  and 
the  centre  that  of  complete  abolition  of  struetiire,  as  noticed 
by  Onnerod.  Whilst,  in  the  majority  of  cases,  superficial  accu- 
mulation of  fat  upon  the  heart  coexists  with  fatty  degeneration 
of  its  substance,  interstitial  or  interfibroua  deposition  of  fat  is 
very  rarely  met  with  in  conjunction  with  fatty  degeneration ;  im- 
lesa,  as  remarked  by  Sir  J.  Paget,  the  oil  wliicJi  has  escaped  by 
disintegration  of  the  sareolemma,  be  so  regarded. 

The  period,  of  life  at  which  fatty  degeneration  most  frequently 
occurs,  though  advanced,  is  not  absolutely  limited.  From  Tables 
v.,  VL,  and  VII.,*  comprising  a  total  of  ninety-five  cases  of  fatty 
degeneration  of  the  heait  coUecteil  from  three  soiu-ces ;  namely, 
the  Transactions  of  tlie  Pathological  Society  of  London  sinci; 
*  rule  !>.  613,  a  le-i. 
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1850,  those  of  the  Pathological  Society  of  Dublin  subsequent 
to  the  same  date,*  and  my  own  private  records,  I  find  the  fol- 
lowing results  in  regard  to  the  ages  of  the  subjects  of  this  affec- 
tion, given  in  decennial  periods 

C<ua, 

I    London  Pathological  Society      ...        6 
Under  20  yean  <    DubHn  Pathological  Society      ...        2^=9 

\   The  Author's  returns  '.. 


London  Pathological  Society      ...        6 
20  to  80  years   \    Dublin  Pathological  Society 

The  Author^B  returns       


London  Pathological  Society 

30  to  40  years   <  Dublin  Pathological  Society      ...  0  >-  s=    6 

'  The  Author's  returns      1  ) 

i  London  Pathological  Society     ...  10  \ 

40  to  50  years   )  Dublin  Pathological  Society       ...  2  C  =  22 

(  The  Author's  returns       10  ) 

i  London  Pathological  Sodety     ...  4  ^ 

50  to  60  years   <  Dublin  Pathological  Society      ...  ^  f  = 

(  The  Author's  returns      2  ) 

C  London  Pathological  Society      ...  13  ^ 

60  to  70  years   <  Dublin  Pathological  Society       ...  9  >  = 

(  The  Author's  returns      5  j 

I  London  Pathological  Society     ...  6  ^ 

70  to  80  years   <  Dublin  Pathological  Society      ...  ^  f  ==^ 

(  The  Author's  returns      1  ) 


8 


27 


88 

From  these  combined  returns,  it  would  appear  that  fatty  de- 
generation of  the  heart  is  most  prevalent  between  the  ages  of 
sixty  and  seventy  years ;  and  next,  between  forty  and  fifty.  The 
youngest  patient  was  five,  and  the  oldest  seventy-nine  years. 
My  own  returns  show  it  to  be  most  common  from  forty  to  fifty 
years,  and  txvice  more  frequent  within  that  decennial  period  than 

*  As  Doctor  Quain's  statistics  {Medieo-Cktrurgieal  ThmuactionB,  vol  xxziii.)  were 
compiled  in  1850,  and  contain  in  a>bstract  all  the  cases  previously  published,  I 
deemed  it  most  convenient,  and  possibly  most  conducive  to  the  interests  of  medical 
science,  to  take  this  date  as  my  starting  point,  with  the  view  of  presenting  one  un- 
broken series  up  to  the  present  time.  With  that  object  in  view,  I  have,  as  far  as 
was  consistent  with  fulness  of  detail,  assimilated  my  own  returns,  and  those  of  the 
Dublin  Pathological  Society,  to  the  Tables  of  Drs.  Ormerod  and  Quain. 
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between  the  agea  of  sixty  and  seventy,  I  believe,  indeed,  that 
the  disease  under  couaideratioa  belongs  especially  to  the  middle 
period  of  life,  from  forty  to  sixty  years;  40 '5  is  the  average 
given  by  Onnerod. 

With  regard  to  sej-,  Eizot  mointaina  that  fatty  degeneration 
of  the  heart  is  more  common  in  women  than  in  men*  Herein 
he  13  undoubtedly  in  error,  as  the  following  summary  will 
show.  Of  a  total  of  55  cases  collected  from  the  London  Patho- 
logical Society's  Transactions,  35  were  malea  and  20  females. 
A  total  of  18,  obtained  from  tlie  Transactions  of  the  Dublin 
Pathological  Society,  furnishes  12  males  and  6  females ;  and  my 
own  22  cases  yield  17  males  and  5  females.  Thus,  out  of  a  total 
of  95  cases  obtained  from  these  three  sources,  64  were  males, 
and  only  31,  or  less  tJtan  one-haf/,  were  females.  Of  Ormerod's 
25  cases,  18  were  males  and  7  females;  and  Quain  found  the 
male  subjects  of  the  disease  more  numerous  than  the  females,  by 
4tol. 

The  geneiul  condition  of  the  patients  may  vary  considerably  ; 
9  of  Ormerod's  were  fat,  6  were  thin,  and  2  were  pale.  Amongst 
hia  25  cases  there  were  10  inebriates. 

The  dumtian  of  illness,  from  the  date  of  the  earliest  symptoms 
connected  with  the  disease  to  its  fatal  termination,  varied  in 
Quain'a  cases  from  a  minimum  of  two  to  a  maximuvi  of  16 
years.  In  Table  V.  (London  Pathological  Society),  it  varieil 
from  4  days  to  8  years.  In  Table  VI.  (Dublin  Pathological 
Society),  the  extremes  were  8  months,  and  40  years ;  and  in  my 
cases,  3  weeks,  and  16  yeais.  Ormerod  traced  the  origin  of  the 
disease  to  hiemorrhage  in  4  cases,  to  plithisia  in  3.  and  to  ana- 
sarca in  10  cases.  It  is  manifestly  impossible  to  fix,  even  ap- 
proximately, the  date  of  commencement  of  structural  alteration 
of  the  heart.  It  is  only  when  this  has  made  some,  and  even  con- 
siderable progress,  that  it  is  declared  by  symptoms  sufficiently 
pronounced  to  arrest  the  patient's  attention.  Thus,  in  a  mere 
historic  sketch  of  the  case,  the  duration  of  ill  health  is  usually 
under-estimated.  Patients  have  repeatedly  informed  me  that  the 
first  intimation  which  they  liad  of  anything  serious  being  amiss 
with  them,  consisted  in  the  sudden  accession  of  violent  pain  in 
*  ilaanira  de  la  SedlU  iCObieneUtit,  torn,  i.,  p.  351, 
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the  region  of  the  heart  or  epigastrium,  with  palpitation  and 
dyspnoea  on  making  some  unusual  physical  effort,  or  on  hear- 
ing some  startling  news.  After  this  event  they  have  never  been 
again  in  their  accustomed  health  (see  Cases  23  and  51).  In 
such  cases  a  heart  abready  far  advanced  in  disease,  but  hitherto 
competent  to  discharge  the  routine  duties  of  a  quiet  existence, 
has  been  surprised  and  overwhebned  by  the  sudden  imposition 
of  an  extraordinary  task,  and  never  again  been  able  to  recover  its 
dynamic  equilibrium. 

Again,  in  a  case  where  structural  disease  of  the  heart  had 
never  been  suspected,  so  robust  had  the  health  apparently  been, 
the  first  announcement  of  its  existence  may  consist  in  the  rapid 
sinking  of  the  patient,  under  the  shock  of  an  otherwise  trivial 
acute  disease.  In  this  way,  a  mild  attack  of  influenza,  of  bron- 
chitis, of  rheumatic  or  essential  fever,  may  prove  unexpectedly 
and  rapidly  fatal 

Mr.  Paget  truly  remarks :  "  They  who  labour  under  it  (fatty 
degeneration  of  the  heart)  may  be  fit  for  all  the  ordinary  events 
of  a  calm  and  quiet  life,  but  they  are  unable  to  resist  the  stonn 
of  a  sickness,  an  accident,  or  an  operation."* 

Where  a  person,  the  subject  of  fatty  degeneration  of  the  heart, 
is  attacked  with  acute  disease,  the  pulse  becomes  very  rapid,  as 
truly  remarked  by  Dr.  H.  Kennedy.  Hence  the  evil  augury  of 
very  rapid  pulse  in  febrile  disease. 

I  have  already  intimated  that  fatty  degeneration  of  the  heart 
is  not  unfrequently  secondary  to  hypertrophy,  whether  the  latter 
affection  be  the  result  of  valvular  lesion,  atheroma  of  the  arteries, 
or  Bright's  disease. 

Doctor  T.  K.  Chambers  found  the  heart  enlarged  in  29  out  of 
49  cases  of  fatty  degeneration.  And  in  12  out  of  35  cases  of  hy- 
pertrophy of  the  heart,  secondary  to  renal  disease,  Wagner  dis- 
covered fatty  degeneration  of  its  substance.^  In  31  out  of  the 
95  cases  summarised  in  my  Tables  (V.  VI.  and  VII.  J),  hj'per- 
trophy  existed  in  conjunction  with  fatty  degeneration  of  the 
heart;  that  is,  in  13  out  of  55  in  Table  V. ;  in  4  out  of  18  in 

*  Lectures  on  Surgical  Pathology,  1853,  vol  L,  p.  129. 
t  Flint,  Ojm  ciiat. 
X  Vide  p.  648,  et  xq. 
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Table  VI. ;  and  in  14  out  of  22  in  Table  VU.  Thia  is.  nu 
doubt,  most  commonly  iha  immediate  cause  of  the  fatal  symp- 
toms, when  death  proceeds  from  the  heart,  in  cases  of  hyper- 
trophy from  renal  or  valvular  disease,  or  from  atheroma  of  the 
aorta.  Where  failure  of  the  heart  in  a  gouty  subject,  aa  iudicated 
by  irregular  action  and  palpitation,  quickly  followed  by  parox- 
ysmal dyspnoea  and  (bopsical  effusion,  becomes  the  signal  of  a 
"  break  up "  of  the  constitution,  as  not  unfrequeutly  happens, 
fatty  degeneration  and  dilatation  of  tlie  heart  will  be  found  the 
last  links  ia  the  chain,  of  which  atheromatous  change  of  the 
aorta,  hj-pertrophy  of  the  heart,  and  granular  degeneration  of  the 
kidneys  constitute  the  preceding  links,  and  inversely  as  the  order 
in  which  they  have  been  just  mentioned. 

That  fatty  degeneration  of  the  heart  may  arise,  as  haa  been 
alleged,  from  the  tuberculous  or  cancerous  cachexia ;  from  pyae- 
mia or  septicaemia  ;  or  as  a  result  of  any  of  the  essential  fevers,* 
irrespectively  of  inflammatory  complications  of  the  heart,  is,  I 
think,  more  than  doubtful.  I  believe,  however,  that  slow  jioison- 
ing  by  phosphorus  or  arsenic  may  give  rise  to  it,  although  I  have 
not  myself  met  with  an  instance  of  the  kind. 

The  sifmploms  indicative  of  a  fatty  condition  of  the  heart  are 
individually  of  little  value ;  but  combined  in  groups,  as  will  be 
presently  shown,  they  assume  an  affirmative  significance. 

I  have  already  intimated  that  mere  fatty  growth  upon  the 
heart,  without  degeneration  of  its  muscular  substance,  is  not 
announced  by  any  special  symptoms  or  signs,  save  in  so  far  as  it 
may  impede  the  motions  of  the  heart  mechanically,  or  cause 
thinning  of  its  walls  by  continuous  pi'essiu^  upon  them. 

The  symptoms  regarded  as  proper  to  fatty  degeneration  of  tlie 
heart  have  reference  to  the  organs  of  the  circulation,  the  brain, 
and  the  lungs ;  and,  in  a  subordinate  degree,  also,  the  kidneys 
and  the  liver. 

There  is,  in  all  cases,  evidence  of  partial  failure  of  the  circu- 
lation, under  the  form  of  weak,  irregular,  intermittent,  or  very 
slow  action  of  the  heart  and  radial  pulse ;  precordial  oppresaiou 

*  Doctor  MurcMaoD,  in  the  first  edltiuQ  of  hia  (rreat  work,  A  TrmtiM  en  Con- 
Itnued  Frnrg,  18)12,  decland  typhous  safteBiog  to  be  idioitical  wUU  tatt;  deguiio- 
rMion  of  the  heart- 
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or  pain  of  an  intermittent  character,  the  latter  frequently  extend- 
ing down  the  left  arm  as  far  as  the  elbow ;  palpitation  on  mak- 
ing any  unusual  eflfort,  physical  or  mental ;  inability  to  resist  the 
operation  of  heat  or  cold,  or  preserve  the  thermal  equilibrium 
under  extremes  of  temperature ;  pallor  of  surface ;  readiness  to 
perspire ;  and  recurrent  syncope. 

These  symptoms  of  a  feeble  circulation  were  present  in  greater 
or  less  number  in  42  out  of  the  95  cases  represented  in  these 
Tables ;  that  is,  in  15  of  Table  V. ;  12  of  Table  VI. ;  and  16  of 
Table  VII.  They  were  exhibited  in  35  out  of  108  cases  given 
by  Ormerod  and  Quain.  They  are  rarely  exhibited  in  the  aggre- 
gate in  any  case  of  fatty  transformation  of  the  heart ;  nor  when 
present  as  ordinary  features,  are  they  constant  in  any  given  case. 
The  most  frequently  present  and  the  most  constant,  are  weak- 
ness or  inability  to  endure  fatigue,  feeble  pulse,  palpitation  and 
precordial  oppression,  accompanied  by  dizziness  and  a  tendency 
to  syncope  after  an  eflfort  of  any  kind,  and  want  of  the  power  of 
thermal  adjustment 

The  symptoms  enumerated  by  Beau,  Eeynaud,  and,  more 
recently,  by  Seitz,*  as  indicative  of  "  strained  heart "  {ccmr 
forcd,  Beau);  viz.,  breathlessness  and  palpitation,  accompanied 
by  a  feeling  of  weight  and  oppression  at  the  heart  after  trivial 
exertion;  and,  after  a  more  severe  eflfort,  pain  and  a  sense  of 
constriction  in  the  region  of  the  heart,  followed  by  chiU,  cough, 
and  haemoptysis,  and  occasionally  by  syncope,  deserve  special 
notice.  The  symptoms  assume  a  more  urgent  character  in  the 
progress  of  the  case,  and  are  accompanied  by  a  feeling  of  im- 
pending suffocation.  Venous  congestion,  oedema,  passive  en- 
gorgement of  the  liver,  and  eflfusion  into  the  serous  cavities, 
follow  in  succession.  The  pulse  is  irregular  and  feebla  Pre- 
cordial dulness  may  be  either  normal  or  extended  ;  but  the 
impulse  of  the  heart  is  weak,  and  its  sounds  are  dull  and  ill  pro- 
nounced. Usually  there  is  no  cardiac  murmur;  but  occasionaUy 
a  faint  murmur  is  heard  with  the  first  sound,  or  an  indistinct 
frottemerU,  Death  may  take  place  suddenly,  or  by  a  slow  pro- 
cess of  asphyxia. 

*  DaUaches  Archirsf.  KUniicfte  Medicin,  voLi.  xi.  et  xii. 
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On  examination  of  the  body  after  death,  no  evidence  of  organic 
disease  of  the  heart,  -with  the  exception  of  a  few  nmscular  fibres, 
"  here  and  there,"  in  process  of  fatty  degeneration,  can  be  dis- 
covered. 

Tlie  history  above  given,  and  the  symptoms  enumerated,  are 
certainly  those  of  fatty  disease  of  the  heart ;  and  in  every  case  in 
which  they  have  been  presented  to  me,  tlie  heart,  when  ex- 
amined after  death,  baa  been  found  in  a  more  or  leas  advanced 
stage  of  fatty  change. 

Irregularity  of  the  ptilse  is  somewhat  more  common  than  in- 
termittence,  and  both  are  inconstant,  and  associated  with  tem- 
porary exhaustion.  Irregularity  of  pulse  was  present  in  5,  and 
intermittence  in  only  1  out  of  95  cases.  Tlie  triple  combina- 
tion of  pain  in  the  region  of  the  heart,  dyspncea,  and  syncope, 
constituting  angina  pectoris,  is  atill  less  frequent  It  was  exhi- 
bited in  only  5  out  of  83  cases  given  in  Dr.  Quain'a  Tables,  and 
in  8  out  of  tlie  95  given  in  mine. 

Slow  pulse,  that  is,  under  60  iu  the  minute,  is  veiy  rare.  I 
have  not  had  a  single  example  amongst  the  cases  recorded  in 
this  chapter,  and  have  met  with  only  one  in  my  experience.  A 
man  aged  seventy-five  years,  ^vith  oedema  of  the  feet  and  other 
symptoms  of  weak  heart,  exhibited  a  pulse  of  only  30  in  the 
minute  in  the  recumbent  posture,  but  perfectly  regular.  The 
sounds  of  the  heart  were  somewhat  dull,  but  free  from  mur- 


Heberden  mentions  two  examples  of  slow  pulse.-f-  A  gentle- 
man of  eighty  years,  not  ill,  bad  a  pulse  wliieh  was  occasionally 
but  26  in  the  minute,  seldom  above  30,  and  once  only  to  his 
knowledge  amounted  to  42.  He  saw  another  person  wliose  pulse 
at  the  beginning  of  iUness  was  represented  as  only  12  to  16. 
But,  in  reference  to  such  examples  of  extreme  slowness  of  pulse, 
he  judiciously  remarks,  that  the  radial  pulsations  do  not  repre- 
sent fidly  tliose  of  the  heart 

Doctor  James  Johnston  gives  the  cose  of  a  gentleman,  aged 
seventy-one  years,  whose  pulse  was  very  slow,  and  who  after- 

•  Vide  "  EhytJmi  of  the  Heurt'a  Action,"  by  the  Author,  Duhlin  Quarter!;/  Jour- 


nal of  Medirine,  August,  ISflS. 
t  Mediixl  Trataactiont  i>/  Iht  London  C 
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wards  died  suddenly.     The  heart  was  soft  and  brittle,  but  the 
great  vessels  were  healthy.* 

Doctor  Spens  reports  the  case  of  a  mechanic,  aged  fifty-four 
years,  subject  to  headache  and  to  attacks  of  syncope  and  convul- 
sions, whose  pulse  was  ordinarily  from  23  to  26,  and  some  hours 
before  death,  which  took  place  suddenly,  fell  to  10  and  9  in  the 
minute.  The  brain  was  found  soft  and  anaemic;  there  was  a 
good  deal  of  serum  in  the  ventricles  and  meshes  of  the  pia 
mater.     There  is  no  notice  of  the  state  of  the  heart.-f" 

A  gentleman  of  sixty-four  years  had  fainting  fits,  followed  by 
slow  pulse,  not  exceeding  24.  On  one  occasion  it  fell  to  10,  9, 
8,  and  7  J,  as  registered  by  Dr.  Mitchell  and  Mr.  Cullen.  Failure 
of  the  pulse  preceded  the  attacks  of  syncope,  which  were  at- 
tended with  convulsive  twitchings  of  the  face,  and  foaming  at 
the  mouth.  Autopsy  by  Mr.  Listen  :  left  ventricle  thin,  and 
both  auriculo-ventricular  openings  large ;  the  lining  of  botli  ven- 
tricles was  thick  and  opaque.} 

Rouchoux  mentions  that  the  First  Napoleon's  pulse  was  ha- 
bitually only  40,  and  weak.§ 

Mr.  B.  W.  Eichardson  reports  ||  the  case  of  a  gentleman,  aged 
seventy-eight  years,  who  was  also  seen  by  Mr.  Adams  and 
Dr.  Stokes,  whose  pulse  was  only  38,  and  afterw\mls  fell  to  24. 
He  had  had  repeated  attacks  of  syncope  with  dyspnoea.  Tlie 
feet  were  swollen ;  there  was  no  arcv^  senilis.  On  examination 
of  the  body,  the  heart  was  found  large  and  flabby.  There  was  a 
large  deposit  of  fat  upon  its  surface,  and  its  substance  was  in  a 
state  of  fatty  degeneration.  The  aorta  and  the  coronary  arteries 
were  atheromatous ;  the  brain  was  not  examined. 

Mr.  Eichardson  reports  another  case,  in  which  the  pulse 
varied  from  32  to  40.  The  patient,  who  was  aged  seventy-three 
years,  had  been  subject  to  dyspnoea  and  fainting  fits,  not  fol- 
lowed by  paralysis.     There  was  oedema  of  the  feet,  albuminiu-ia, 

•  Memoirs  of  ike  Medical  Society  of  London^  1787,  voL  L,  p.  376.  See  also  Mr. 
B.  W.  Bichardson,  Dublin  Journal  of  Medicine,  voL  xii,  1852. 

t  Medical  CommeTUarieSf  1792,  loco  citat. 

I  Medico-Chirurgicai  TramacHons,  vol  xxiv.,  p.  73.  See  Dr.  Richartlson,  loco 
citat, 

§  Dictionnaire  de  M^decine,  "Pouls." 

I!  Loco  citat. 


SYMPTOMS  OF  FATTY  DEGENEKATIOJI, 


(123 


visilJe  pulsation  of  the  arteries,  and  arais  Bcnilis.  There  was 
likewise  a  systolic  murmur  both  at  the  apex  and  base  of  the 
heart.  Death  was  caused  by  effusion  into  the  serous  cavities. 
Tlie  heart  was  found  large  and  soft,  exhibiting  both  fatty  growth 
and  degeneration.  The  aorta  and  its  principal  branches,  and  the 
coronary  arteries,  were  atheromatous.  The  mitral  and  the  aoitic 
valves  were  calcified,  rough,  and  incompetent. 

Doctor  Stokes  gives  a  list  of  seven  cases  of  permanently  slow 
pulse  observed  by  himself,  or  quoted  from  Dublin  physicianE, 
He  draws  special  attention  to  the  combination  of  slow  pulse  and 
a  tendency  to  syncope,  with  disease  at  the  orifice  of  the  aorta. 
In  reference  to  his  cases  he  says  :  "  In  five,  organic  disease  of 
the  aorta,  or  the  valves,  or  both,  was  discovered  on  dissection, 
and  in  four  a  manifest  aortic  murmur  existed,  In  two  of  the 
cases  the  second  sound  was  normal,  and  in  two  there  was  the 
murmur  of  regurgitation  in  the  aortic  valve.""  Thus  it  wonld 
appear  that,  in  the  opinion  of  Dr.  Stokes,  the  cau«e  of  slow  pulse 
is  to  be  sought  primarily  in  the  heart  and  aorta,  and  secondarily 
in  the  state  of  the  cerebral  circulation. 

Doctor  Law  mentions-f-  the  case  of  a  nobleman  who  Lad  been 
subject  to  syncope,  and  whose  ordinary  pulse  was  only  25,  On 
examination  of  the  body,  the  arachnoid  membrane  was  found 
opaque  and  thick,  the  pia  mater  infiltrated  with  senim,  the  con- 
volutions of  the  left  cerebral  hemisphere  had  shnink  to  half 
their  normal  size,  and  the  cerebral  substance,  both  grey  and 
white,  softened  over  one-third  of  the  hemisphere,  and  nearly  to 
the  depth  of  the  ventricles,  which  were  full  of  serum.  The 
arteries  at  the  base  of  the  brain  were  atheromatous.  The  peri- 
cardium was  partially  adherent  to  the  heart ;  there  were  ossific 
plates  in  the  miti'al  valve,  which,  however,  was  competent ;  and 
the  aortic  valve  was  thickened,  partially  ossified,  and  incompe- 
tent. 

Doctor  Qnain  gives  8  examples  of  slow  pulse  amongst  his 
cases.  Of  these,  the  slowest  was  24  in  the  recumbent  and  32  in 
the  sitting  posture. 

Doctor  Ormerod  regards  slow  pulse  as  characteristic,  in  an 


*  Dublin  Qaarterli/  Journal  of  MedicaX  Setcaee,  n 
+  fttJdn  /ournoi,  vol.  ivii.,  May,  1840. 
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especial  manner,  of  fatty  degeneration  of  the  heart  In  this 
opinion  I  am  sure  he  is  right ;  but  the  cause  must  be  sought 
rather  in  the  consequences  of  a  weak  left  ventricle  and  athero- 
matoiis  arteries,  than  in  these  conditions  themselves ;  namely,  in 
enfeebled  innervation  of  the  heart  from  defective  nutrition  of 
the  cerebro-spinal  centres  and  cardiac  ganglia.  It  is  worthy  of 
remark  that,  in  most  of  the  reported  cases  of  slow  pulse  in  which 
a  careful  dissection  has  been  made,  the  coronary  arteries  were 
extensively  diseased,  and  the  substance  of  the  brain  soft  and 
anaemic ;  whilst  on  the  other  hand,  either  of  these  lesions  singly 
may  be  commonly  met  with,  unassociated  with  slow  pulse. 

Doctor  Todd  declares  that  hearts  weak  by  anaemia,  or  fatty 
degeneration,  may  pulsate  Ttiore  slowly  in  the  sitting  or  the  stand- 
ing, than  in  the  recumbent  posture  of  the  body ;  and  he  expresses 
the  opinion  that  this  is  due  to  the  overloading  of  a  weak  heart 
in  the  erect  posture.  Moreover,  he  thinks  that  the  equality  of 
rate  of  pulsation  in  aU  postures  of  the  body,  noticed  by  Graves  in 
hypertrophy  with  dilatation  of  the  heart,  was  due  to  the  same 
cause.*  But,  manifestly,  if  this  were  so,  pulsation  should  in 
the  latter,  as  in  the  former  cases,  be  slower  in  the  sitting  than  in 
the  recumbent  posture;  I  have  never  met  with  an  instance  of  the 
kind  mentioned  by  Dr.  Todd. 

Irregularity  and  intermittence  of  the  action  of  the  heart  are 
kindred  phenomena,  and  due  to  deranged  rather  than  to  imper- 
fect innervation.  They  are  not,  however,  like  slow  but  regular 
action,  pathognomonic  of  fatty  transformation  of  the  muscular 
fibres  of  the  heart,  for  both  are  frequently  met  with  where  no  such 
transformation,  and,  indeed,  no  tissue-change  whatever  of  the 
heart  exists.  But,  whilst  irregularity  of  the  arythmical  or  non- 
periodic  kind  is  never  imassociated  with  organic  disease  of  the 
heart,  simple  intermittence  very  often,  and  indeed  most  fre- 
quently, is  due  to  other  causes ;  for  example,  general  debility 
from  any  cause,  syncope  from  sudden  loss  of  blood,  profound  de- 
jection, and  certain  chronic  diseases  of  the  brain.  Irregularity 
in  its  typical  form  is,  therefore,  in  general  significance,  a  much 
more  formidable  sign  than  intermittence.  Ehythmical  irregu- 
larity, or  simple  derangement  of  rate  in  the  heart  and  pulse  is 

*  London  Medical  Oazette,  1851,  toL  xlvii,  lecture  zx. 
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